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Welcome Note
Dear Friends, Dear Colleagues,
Since 4 years the EJU organizes the European Science of Judo Poster Exhibition.
This year the presentation of the researchers’ works was held in BUDAPEST (Hungary) within the Seniors European Championships.
On this occasion, 17 posters were realized by 39 authors and co-authors.
This year, the winner of the Poster Exhibition is Mr. Fabio Capelletti (ITALIA) with his work “Thermo-elastic eﬀect on diﬀerent mats after body impact in judo throws”. 
The second place (tie) was awarded to Mr. Luís Monteiro (PORTUGAL) for his work “Eﬀect of fatigue on strength performance” and Mr. Carlos Pablos Abella (SPAIN) for the research “Hormones demands of judo training test”.
On the occasion of this year’s edition Mr. Ivan Segedi, Ms. Tatjana Trivic, Dr. Hrvoje Sertic, Dr. Hans Dieter Heinisch, Mr. Vicente Carratala and Mr. Luis Monteiro represented their researches on the spot. 
We also note the presence of the Portuguese champion Ms. Telma Monteiro and the Ukrainian cham-pion Ms. Maryna Pryshchepa at the Judo Poster Exhibition. 
The European Judo Union sincerely thanks all the members of the Evaluation commission for their contri-bution.  
We thank all the researchers for their participation and the quality of their work.
Sergey SoloveychikEJU President Franco CapellettiEJU Vice President Benedicte RoubyEJU Education Director Vicente CarratalaEJU Education  Commission member
Mr. Sergey SoloveychikEJU President,
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In Judo the relationship between tatami and judoka is extremely important, but often overlooked. The aim of this study is to analyze the diﬀerent thermo-elastic responses of diﬀerent tatami under impact load obtained by diﬀerent Judo throws. The work was carried out taking infrared thermal images and by analysis of temperature proﬁles of the impact areas produced by Uke after the fall onto tatami. The thermo-elastic eﬀect is due to the conversion between the mechanical forms of energy and heat. It occurs when changes of stresses within a material element alter its volume. Density of energy created in material element is transformed into local change of temperature due to both the thermo-elastic (reversible) eﬀect and to (irreversible) dissipative phenomena. An infrared imaging system oﬀer the opportunity to study the thermo-elastic eﬀect related to the variation of the volume ex-perienced by the polymer material (mat) under impact load (throws).Because it is impracticable to reduce the magnitude of the impact during training and competitions, the correct throw execu-tion and the use of proper mat (ﬂexible structure under the mat) may reduce the magnitudes of impacts and vibrations, miti-gating the adverse eﬀects on the body of judoka.
Keywords: thermo-elastic eﬀect, mat, judo throw
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Judo is a sport characterized by brief bouts of high-intensity, intermittent exercise that requires neuromuscular performance.This study aim to determine the eﬀect of fatigue on arm extensor muscles upon power, velocity, strength and rate of force development (RFD) output levels, throughout a simulate contest in judo athletes.Sixty-three male judo athletes of ﬁve national teams participated in this study, and were classiﬁed in two performance groups (elite, n=30; sub-elite, n=33). All participants performed an intermittent judo test - the COPTEST (a 5 minutes duration test, with 9 Nage-komis, 9 Uchi-komis, 9 Juji-gatame and 4 repetitions of Bench-press (BP) with the power-load in each minute, i.e., T1 to T5). BP load was the previous calculated power-loadings of the arm extensor muscles, and 3 measures were collected: (1) power, (2) velocity, and (3) RFD. Power-load (~50%1RM) was tested on a free-weights BP exercise, and an Isocontrol ‒ Dynamic 5.1 Software was used to collect data. Standard statistical methods, one-way analyses of variance (ANOVA), and the repeated measures analysis of variance (between T1-T2 till T5) were used. The level of signiﬁcance was set at 0.05.Signiﬁcant diﬀerences were observed between: (1) performance groups in power, strength and RFD; (2) evaluations (T1 to T5) in power, velocity, and RFD. Moreover, the eﬀect of fatigue on power, strength, velocity, and RFD (all, p=NS) is independent of performance group.Results showed that elite athletes were powerfull (+69 W to 200 W), stronger (+69 N to 184 N) and have superior explosive mus-cle strength (+15778 N.s-1 to 32648 N.s-1). In accordance, the maximization of the power development capacity must be a key component of judo training programs. Nevertheless, during the contest, the observed slight reduction in power and velocity (in both, elite and sub-elite groups) musts be investigated (i.e., changes in the contractile apparatus vs reduced muscle activation).
Keywords: power, explosive strength, explosive strength resistance, fatigue
Presentation Title:
Eﬀect of fatigue on strength performance
Project manager:
Institution:
Mailing Address:
Telephone:
Email address:
Co-author 1 Name: 
Co-author 2 Name:
Co-author 3 Name:
Co-author 3 Name:
Luís Monteiro
Universidade Lusófona de Humanidades e Tecnologias, Portugal
www.ulusofona.pt
+351917571790
luis.monteiro@fpj.pt
 Institution:
Luís Massuça Universidade Lusófona   de Humanidades e Tecnologias, Portugal
José Manuel García García Universidad Castilla-La-Mancha, Spain
Vicent Carratalá Universdad de Valencia, Spain
Bibiana Calvo Rico Universidad Castilla-La-Mancha, Spain
EJU
Laureate2nd place (tie)April 25th 2013
5Effect of fatigue on strength 
performance 
 
Monteiro L.1,2, Massuça L.1, Garcia J.M.2, Carratalá V.3,Calvo Rico, B.2 
 
1 Lusófona University (Portugal) 
2 Castilla La Mancha University (Spain) 
3 Valencia University (Spain) 
Introduction  This study aim to determine the effect of 
fatigue on arm extensor muscles upon 
power, velocity, strength and rate of force 
development (RFD) output levels, throughout 
a simulate contest in judo athletes. 
Results  Significant diferences were observed between:  
(1) performance groups in power, strength and RFD 
(Table 1); 
           Table1. 
 
 
 
(2) Evaluations in power, velocity, and RFD (Fig.1) 
 
 
 
 
 
 
 
 Figure 1. 
The effect of fatigue on power, strength, velocity,  
and RFD (all, p=NS) is independent of performance 
group. 
Methods  Sixty-three male judo athletes of five 
national teams participated in this study, and 
were classified in two performance groups 
(elite, n=30; sub-elite, n=33). All participants 
performed an intermittent judo test - the 
COPTEST (a 5 minutes duration test, with 9 
Nage-komis, 9 Uchi-komis, 9 Juji-gatame and 
4 repetitions of Bench-press (BP) with the 
power-load (~50% 1RM) in each minute, i.e., 
T1 to T5). BP load was the previous 
calculated power-loadings of the arm 
extensor muscles, and 3 measures were 
collected: (1) power, (2) velocity, and (3) 
RFD. Power-load was tested on a free-
weights BP exercise, and an Isocontrol – 
Dynamic 5.1 Software was used to collect 
data. Standard statistical methods, one-way 
analyses of variance (ANOVA), and the 
repeated measures analysis of variance 
(between T1-T2 till T5) were used. The level 
of significance was set at 0.05.  
Conclusion 
 Elite athletes were powerfull, stronger and have 
superior explosive muscle strength. In accordance, 
the maximization of the power development 
capacity must be a key component of judo training 
programs.  
European Science of Judo Symposium4th  
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Abstract
Using a biochemical analysis in saliva, to identify the response of testosterone (T) and cortisol (C) on the application of a speciﬁc test for Judo. For this we used a sample of 9 judoka, male, 24.1 ± 3.1 years of age, 180 ± 8.4 cm in height and 73.3 ± 8.3 Kg in weight that participated in this study. It examined the concentration hormonal (cortisol and testosterone) me four times, M1 (rest 24 hours before the test); M2 (pre-test); M3 (post-test) y M4 (24 hours after the test). Were produced signiﬁcant increases in M1 M2 and M3. A signiﬁcance level of p<0.05 was applied. In relation to the concentration of testosterone, there is a signiﬁ-cant increase in the following moments of evaluation: M1-M3 (p=0.001); M2-M3 (p=0.001) and a signiﬁcant decrease in M3-M4 (p=0.005). The level of concentration of cortisol presents an increase at the same moments M1-M3 (p=0.015); M2-M3 (p=0.047) and a decrease in M3-M4 (p=0.004). It can be concluded that the speciﬁc Test, stimulates a great hormonal response to the level of cortisol levels of testosterone. The test can be characterized as an activity short and intense, and yet a good meter of the state of force resistant speciﬁes in Judo.
Keywords: testosterone, cortisol, hormones, salivary, judo, acute stress response
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1. Introduction 
Judo is Olympic sport, in which movements are technical and powerful and different tactical 
strategies. The conditions physical and physiological are indispensable for success in  
training, and more important in competition. The hormonal mechanisms are of great  
importance to maintain the homeostatic balance of different human body systems and 
activation of adaptive mechanisms. Depending on their metabolic role, testosterone (T) is used 
as a marker in many studies of anabolic physiological analysis of exercise. Not least, cortisol 
(C), considered as the stress hormone, that its constant elevation could be associated with 
muscle atrophy, lack of strength and energy deficit, as well as to assess the level of recovery of 
the metabolic system, then the exercise. This study analyzes variation in hormone levels (T) 
and (C) for conducting an assessment test specific to Judo (ECJ). 

Ϯ͘Method 

This was a longitudinal study of character with the assessment of hormone levels in 4 different 
times. 
The anthropometric data collection was made early in the first day of passing the tests. 
The sample comprised a total of 9 subjects all male, mean age 24 ( 3.1) years. Level have an 
average 
weight of 77.3 ( 8.8) kg. 
Finally, in relation to the size factor, have a mean of 180 ( 8.3) cm. 
The anthropometric data analysis of participants was made through descriptive analysis 
We used a one-way ANOVA with repeated measures to evaluate and interpret the 
concentrations of 
cortisol and testosterone taken at four different times. 
To relate the values of testosterone and cortisol in different measurements is use not Student t 
test 
for dependent samples. 
It was taken the value of p  0.05 to identify statistically significant concentrations in the four 
stages 
of assessment. 

Procedures 
 
Its main objective is to evaluate the hormonal responses of cortisol and testosterone during the 
conduct of (ECJ). This type of design is commonly used in studies of hormonal responses in 
sport and therefore does not constitute an objection to the significance of the results to be 
obtained and so little for comparison with other results obtained in other studies. 
 
For the respective analysis, was made a schedule for the collection of saliva, conducted in 4 
stages: 
1. Day before the completion of the Review, in the same time period of implementation of this. 
2. Day of the completion of the Test, 5 minutes before it. 
3. Day of the completion of the Test, 5 minutes after making it. 
4. Day following the completion of the test, at 24 hours after the test. 
 
Specific Judo Test 
The ECJ has been constructed from an evaluation system that allows mixed and inclusive 
design different protocols or Comprehensive Test of Resistance (TRI) depending on the sport. 
Its aim is to bring athletes to the limit of their physical abilities. 
This test focuses on the fatigue Resistance to the Explosive Force (RFE) for the flexor muscles 
of the 
upper limbs, with quick thrusts repeated until exhaustion. Its application in judo, we will: 
1 - Get results from both their own abilities and events in isolation, as the interaction between 
them. 
2 - partial assessments against a global assessment, and finally, ensures an assessment of the 
power in the short series, compared with an assessment of the series resistance in the very 
long and full test results. 
The results, show that the ECJ is a maximum effort. The responses on the level of effort and 
feelings 
that I had the athlete just after the test, indicated in all cases, it was very hard effort and close 
to the feeling competitive, especially at local fatigue of the muscles of the upper limbs, feeling 
that compared to the blocking effect in fighting muscle harder.
 
3.Results 















Testosterone 
 
Depending on the variation of T, we can identify the specific physiological 
characteristics in relation to exercise duration and intensity.  
After performing resistance exercises, are significant increases were obtained 
with a significance level of p  0.005, a subject trained, as is the case in our 
study. 
 When performing an analysis of the variation of T between M1 and M2, we can 
see there is a decrease of T, but not significant p = 0.059, contrary to previous 
studies where there is a state after lifting of the respective hormone, in response 
to a mental preparation for the physiological demands of exercise and found no 
increases in T before the competition. This difference may be explained by 
differences interpersonal sample under study . 
Between M2 and M3, there has been a very significant increase, p = 0.001 which 
corresponds to the range of the exercise. Has also verified a significant increase 
in the concentration of T, when athletes undertake large sprints intensity . 
Also the realization of large-force training intensity caused a significant increase 
in the concentration of T.

Cortisol  
 












Cortisol (C), one of the stress hormones and consequent measuring adaptation 
to metabolic changes caused by exercise, not only during the performance 
thereof, as well as in the post-recovery.  
The first change identified with an increased concentration of C is between M1C 
(24 hours before testing) and M2C (5 minutes before the test), with a p value = 
0.214. This change can be explained by the study of the increased concentration 
of C by an anxiety state entities exercise performance or competition. 
Between M2C and M3C, the biggest change is verified during the study, 
regarding the timing of the pre test and the time immediately following the 
completion of the test with a maximum interval of 5 minutes, in which C is an 
increase of the concentration a p-value = 0.047, with significant relevance, 
because it lies very close to the values previously established.  
When observing the M3C and M4C interval, you can check a very significant 
change (p = 0.005), but with a reduced concentration of C. So we can say that an 
interval of 24 hours is sufficient for the recovery of the test and that athletes are 
physically fit as there is no level of significance between M1C and M4C when p = 
0.0241. 
 
4. Conclusion 
This study had specific objectives, analyze the acute hormonal response (T and 
C) and the respective influence of a specific judo test (ECJ) in anabolic and 
catabolic systems. We have found that the ECJ, applied to this type of sample, 
can be considered of great intensity, as seen an acute adaptation in relation to 
the two hormones studied. 
We conclude that the ECJ, stimulates a hormonal response to the level of the T 
and C, and also that this test is an exercise of short duration, high intensity, 
since in the post-realization, both hormone levels are significantly higher. We 
can confirm that this specific test is a stress factor, high intensity and 
consequently a good gauge specific capabilities Judo specific conditional.
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Our purpose is to provide a comprehensive study of Kodokan’s sixth and most esoteric kata, the itsutsu-no-kata, which recently became part of the European Judo Union (EJU) Kata Championships. Our threefold research hypothesis is that itsutsu-no-kata is: (1) not an original creation by Kano Jigoro; (2) an abstract non-self-defenseoriented exercise of which common explanations are historically ﬂawed; (3) impossible to properly teach or evaluate by current EJU scoring criteria. We address these questions through a critical analysis based on rare original historic source materials and biomechanical evaluation. Our results show that itsutsu-no-kata pre-existed in Tenjin Shin’yo-ryu jujutsu under the name Goku’i kuden gohon [5 orally transmitted essentials] hence predating Kano’s creation of the Kodokan in 1882. The kata was taught to Kano by his second jujutsu teacher, Iso Masato-mo, the School’s Third Headmaster and by Inoue Keitaro. The kata initially intended by Kano to be expanded to ten techniques has remained a miseihin-no-kata [unﬁnished kata] with a temporary project name. The techniques’ original names reﬂected the movements’ meaning. Kano imported this exercise to symbolically depict sei-ryoku zen’yo through cosmic movements expressed by the human body. The changes he implemented unintentionally altered the underlying biomechanical princi-ples. After 1927 Kano revised judo’s original threefold purpose expanding it with a fourth, namely ishinho [mental satisfaction] achieved through biteki kansei no kanyo [cultivation of aesthetic sensitivity], one of the objectives this kata sought to realize. The kata’s highest aesthetic ideal is nyushin shimyo [extraordinary unworldly skill], a quality comparable to yugen in No theater. Present day Kodokan explanations are ﬂawed and not supported by either the underlying biomechanics or its historic founda-tions. Preventing further decay of this kata among instructors and kata judges requires intellectually comprehending it as an ikimono [living thing] of which the essentials are far beyond merely copying its mechanical patterns.
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WKH RULJLQDO ILUVW IRUP DV SHUIRUPHG LQ Tenjin
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INTRODUCTION: Determination of anthropological status of judokas is crucial step in creating a speciﬁc training program for each sportsman. The level of abilities and knowledge’s is determination factor between judokas. MAIN GOAL of this research is to determine diﬀerences in anthropological status between judokas of diﬀerent skill level. SAMPLE OF SUBJECTS included 43 judokas (U17). 23 judokas that compete on international level and 20 judokas that compete only on national level (in categories up to 55kg, up to 60kg and up to 66kg).SAMPLE OF VARIABLES: Forward bend (ﬂexibility), Side steps (agility), Hand tap (hand speed endurance), Standing long jump (horizontal leg power), Static endurance in the position of “chin up” on judogi (arm and back static strength /endurance), Sit ups in 60 seconds (strength endurance of abdomen), Throw + 2 push-ups in 90 seconds (speciﬁc anaerobic endurance), Special judo ﬁtness test (SJFT) (speciﬁc anaerobic endurance) ‒ includes the number of throws for each series, heart rate immediately and one minute after the test and the overall test score.METHODS OF PROCESSING DATA: One way ANOVA was used to determine the diﬀerence between two groups of judokas. RESULTS showed generally statistically signiﬁcant diﬀerence between the international and national level judokas (p = 0.0042). Univariate results for each variable showed that there were no diﬀerences in ﬂexibility, agility, horizontal leg power, arm and back static strength /endurance and in heart rate immediately after the SJFT. Variables that diﬀerentiate judokas were hand speed endurance, strength endurance of abdomen, speciﬁc anaerobic endurance in both tests and the indicator of speed of recovery (heart rate one minute after the SJFT). One can CONCLUDE that the most reliable tests for diﬀerentiate judokas of are speciﬁc tests, and the ability that discriminate them the most is endurance. 
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INTRODUCTION 
Testing the anthropological status of judokas is crucial step in creating a specific training program for each sportsman. The level of abilities and 
knowledge’s is determination factor between judokas. Diagnostic procedures in the sport offer the use of basic and specific battery of tests. 
Each of these procedures has its advantages and disadvantages. Benefits of basic tests are a large database and the possibility of comparison 
with a large number of athletes. Specific tests, however, provide insight into exactly those manifestation of abilities,which are characteristic for 
a particular sport. But the lack of specific tests in judo, especially in testing motor skills, continues to be a problem in the training procedure of 
judokas.  
 
MAIN GOAL of this research is to determine differences in anthropological status between judokas of different skill level.  
 
METHODS OF WORK 
Sample of oubjects included 43 judokas (U17). 23 judokas that compete on international level and 20 judokas that compete only on national 
level (in categories up to 55kg, up to 60kg and up to 66kg). 
 
SAMPLE OF VARIABLES: Forward bend (MPR)(flexibility), Side steps (KUS)(agility), Hand tap (TAP)(hand speed endurance), Standing long jump 
(MSD)(horizontal leg power), Static endurance in the position of “chin up” on judogi (IUV)(arm and back static strength /endurance), Sit ups in 
60 seconds (MPT)(strength endurance of abdomen), Throw + 2 push-ups in 90 seconds (BAC2SKL)(specific anaerobic endurance), Special judo 
fitness test (SJFT) (specific anaerobic endurance) – includes the number of throws for each series (NK1, NK2, NK3), heart rate immediately 
(HR1) and one minute after the test (HR2) and the overall test score (SJFT). 
 
METHODS OF PROCESSING DATA: One way ANOVA was used to determine the difference between two groups of judokas.  
 
RESULTS OF ANOVA between two groups of judokas 
Test Value F Effect - df Error - df p 
1 / 2 Wilks 0,408648 3,23 13 29 0,004219* 
TABLE 1. 
Mean - 1 Mean - 2 t-value df p 
MPR  61,4348 63,8000 -0,63658 41 0,527934 
MKUS 8,2278 8,5475 -1,78009 41 0,082473 
MTAP 37,6087 34,4500 2,41807 41 0,020131* 
MSD 232,8261 221,3500 1,98489 41 0,053875 
IUV 0,0006 0,0005 1,89190 41 0,065581 
MPT  57,0000 49,6000 2,78491 41 0,008067* 
BAC2SKL 18,6957 16,3000 3,15385 41 0,003013* 
NK1 5,4783 5,1500 2,14322 41 0,038078* 
NK2 9,6087 9,0000 2,88843 41 0,006158* 
NK3 9,0435 8,4000 2,31949 41 0,025428* 
HR1 179,2174 185,9000 -1,42782 41 0,160918 
HR2 140,9130 161,9000 -3,21091 41 0,002574* 
SJFT 13,3360 15,5041 -3,84738 41 0,000409* 
TABLE 2. Results of difference between two groups of judokas in each variable 
RESULTS AND DISCUSSION 
Th results showed generally statistically significant difference between the international and national level judokas (p = 0.0042).  
Univariate results for each variable showed that there were no differences in flexibility, agility, horizontal leg power, arm and back static 
strength /endurance and in heart rate immediately after the SJFT.  
Variables that differentiate judokas were hand speed endurance, strength endurance of abdomen, specific anaerobic endurance in both tests 
and the indicator of speed of recovery (heart rate one minute after the SJFT).  
Analyzing these results it can be concluded that the application of specific tests better distinguishes judoka and also  that the ability that 
diferentiate judokas the most is endurance - the ability that have a major role in judo fight. Abolishing limit of golden score this  ability comes 
more to the fore. Although the heart rate after the test SJFT similar in both groups of athletes, judoka  of international level, becaue of their 
better endurance, havea faster recovery and reduced heart rate after a minute of rest. 
 
 
CONCLUSION 
Awareness of the abilities that most differentiates judoka and insight into tests that assess this ability best,allows coaches to continuously 
monitor the progress of their athletes and that with great probability determine their current status in relation to judokas of higher qualitative 
rank 
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One of the basic principles of Judo (Seiryoku Zenyo) implies usage of minimum energy for achieving maximum eﬃciency. Crucial moment in this principle “lies” in the movement of uke. One can determine ﬁve basic directions of movement of uke - forward, diagonally forward, sideward, backward and diagonally backward.  The main goal of this paper was to determine, from the aspects of tactics in judo bout, which movements are more suitable for attack and which for defense. For that reason international team of eight judo experts analyzed the characteristics of 60 throwing techniques. The results of factorial analysis showed the existence of two superior types of motion (factors), extracted from ﬁve basic movement directions. First factor com-prised movements: forward, diagonally forward and, surprisingly, sideward. Second factor comprised movements backward and diagonally backward. Further analyses of characteristics of throws during these two types of motion showed that during ﬁrst type tori has wider range of throws that are suitable for attack that also have higher level of applicability. One can say that whenever center of gravity of uke’s body doesn’t move away from tori he has better chance to attack uke. During the second type of movement tori is limited to a fewer number of eﬃcient throws. That fact together with the fact that center of gravity of uke’s body is moving away from tori helps uke to defend him better. From the aspects of tactics of judo bout one can conclude that the movement of uke predominately forward is more suitable for attacking judo, movement predominately backward for more defensive judo. Simple acknowledgment of these judo principles can help coaches and sportsmen to create eﬃcient judo bout tactics that is based on characteristics of ones tokui waza and also on concrete situation in judo bout.
Keywords: moving forward, moving backward, mowing sideward, oﬀence, defence
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INTRODUCTION 
One of the basic principles of Judo (Seiryoku Zenyo) implies usage of minimum energy for achieving maximum 
efficiency. Crucial moment in this principle ³OLHV´ in the movement of uke. Correct application Nage waza imply usage 
of each technique in right moment from the right movement (Ishikawa and Draeger. 1964.; Reay and Hobbs, 1992.; 
Elie, 2004.). One can determine five basic directions of movement of uke - forward, diagonally forward, sideward, 
backward and diagonally backward, and for each of that movement exists the best solution for a throwing attack. 
Knowing the best solution for attack will enable one to be more efficient in offense and also in the defence situations. 
This fact allows the coaches to create tactics for their contestants in every moment of the fight. The main goal of this 
paper was to determine, from the aspects of tactics in judo bout, which movements are more suitable for attack and 
which for defense. 
METHODS OF WORK 
For the purpose of this research a new measurement instrument was designed. The measurement instrument was in the form of 
questionnaire in which eight judo experts noted the applicability of 60 throwing techniques (divided in four groups. TE WAZA, ASHI 
WAZA, KOSHI WAZA and SUTEMI WAZA) in five basic directions of movement of uke - forward, diagonally forward, sideward, 
backward and diagonally backward. Team of eight international judo experts was recruited specially for this research (one expert 
from Basil, Italy and Poland; three experts from Japan; two experts from Croatia). All experts were familiar with research 
methodology. The experts gave their opinion on the applicability of each throwing technique  in a way that they graded them from 
1 to 5 (the grade 1 meant very little applicability while the grade 5 meant very great applicability of a throwing technique in a 
particular direction of movement). The description of methodology and data collection process was explained to the experts in the 
language they understood well and the questionnaires  were translated onto the languages they understood well. 
 
 MOVEMENT ASHI WAZA KOSHI WAZA TE WAZA SUTEMI  
WAZA 
FORWARD 2,90 4,86 3,69 4,33 
BACKWARD 3,48 2,56 2,73 2,57 
DIAGONALLY 
FORWARD 
2,91 4,26 3,40 3,98 
DIAGONALLY 
BACKWARD 
3,62 2,57 2,67 2,76 
SIDEWARD 2,75 2,86 2,66 2,98 
 
RESULTS 
 
Table 1. Average grade of applicability of different 
NAGE WAZA groups in each direction of movement  
Analyzing table 1 one can get an insight into the general characteristics 
of each group throwing technique. It can be seen that the movement of 
uke forward and obliquely forward  is the most common  for koshi waza , 
and at least for ashi waza. Movement backward and oblique backward 
is  the most applicable  for techniques  from the group of ashi waza, and 
at least for the group of koshi waza. When movement is sideward  one 
can notice a very uniform distribution of the applicability of the groups of 
throwing techniques. 
Only a slight, almost inconsequential, dominance have sutemi waza 
techniques. 
PRINCIPAL 
COMPONENT
EIGENVALUE % VARIANCE 
Ȝ
CUMULATIVE % 
OF VARIANCE Ȝ
kum %)
ϭ Ϯ͕ϵϭϰ ϰϴ͕ϱϳ ϰϴ͕ϱϳ 
Ϯ ϭ͕ϱϲϴ Ϯϲ͕ϭϱ ϳϰ͕ϳϮ 
Table 2. (LJHQYDOXHV௙௙DQGSURSRUWLRQRIWKHYDULDQFHH[SODLQHG
by the significant principal components for the variablesof 
movement  
 MOVEMENT FAKTOR 1 FAKTOR2 KOMUNALITET 
FORWARD -0,404 0,826 0,847 
BACKWARD 0,923 -0,135 0,872 
DIAGONALLY 
FORWARD 
-0,340 0,908 0,941 
DIAGONALLY 
BACKWARD 
0,940 -0,152 0,908 
SIDEWARD 0,370 0,736 0,679 
Expl. Var 2,389 2,093   
Prp.Totl 0,398 0,348 
Table 3. Factor structure matrix for the variables of movement, the variances 
of each factor (Expl.Var), shares of the variance of factors in total variance 
(Prp.Totl) and communality of the variables 
The results of factorial analysis showed the existence of two superior types of motion (factors), extracted from five basic 
movement directions. First factor comprised movements: forward, diagonally forward and, surprisingly, sideward. Second factor 
comprised movements backward and diagonally backward. Table 1. as also the analyses of applicability grades of each throwsing 
technique during these two types of motion showed that during first type tori has wider range of throws that are suitable for attack 
that also have higher level of applicability. One can say that whenever center of gravity of XNH¶V body GRHVQ¶W move away from tori 
he has better chance to attack uke. During the second type of movement tori is limited to a fewer number of efficient throws. That 
fact, together with the fact that center of gravity of XNH¶V body is moving away from tori helps uke to defend him better.  
CONCLUSION 
From the aspects of tactics of judo bout one can conclude that the movement of uke forward, diagonally forward and sideward are 
more suitable for attacking judo, and movement predominately backward for more defensive judo. Simple acknowledgment of 
these judo principles can help coaches and sportsmen to create efficient judo bout tactics that is based on  characteristics of ones 
tokui waza and also on concrete situation in judo bout.  
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We present a cultural study conducted in Japan during a study period of one year at Tokyo Gakugei University. We observed at Kan nai (prefecture of Yokohama - Japan) a tournament without weight categories for children in an atmosphere of total security. We present the statistical result of all the ﬁghts according to the weight of each of the children. And we ask ourselves: What is the meaning of this educational event? How the organizers manage to create an environment perfectly secure in a confrontational situation so diﬃcult for the child?Throughout the ﬁrst half of the twentieth century, the attractiveness of Judo was accentuated by the ideology it conveyed that the little man could, with work, defeat the big one. The pioneers of judo were motivated by the hope of endless progress and, with it, that of being able to face up to any situation, even the most uncertain ‒ regardless of one’s social background. In 1960 however, with the development of this sport and the new organization of competitions now based on weight categories, such hope disappeared.  A less idealized outlook on this activity replaced the philosophical dimension of judo. Today, categories is a given, and from our western point of view, competitions without weight categories, such as the Kan Nai competition for children, seem odd at all levels. Yet they are very meaningful in Japan and since 2012, the budô, including judô, are compulsory teachings in high schools. These teachings then lead to competitions without weight categories that are emblematical of the type of education Japan wishes to promote; an education meant to prepare youngsters to face the uncertainties of life. It is the purpose of this paper to study such competitions in order to understand both their organization and their deep cultural relevance.
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LEARNING TO FACE UNCERTAINTIES THROUGH JUDO : 
A STUDY OF COMPETITIONS WITHOUT WEIGHT CATEGORIES FOR CHILDREN IN JAPAN 
Thierry COLIN, Doctor of the University René Descartes Paris - La Sorbonne. thierrycolin1@yahoo.fr 
Misaki ITEYA, Professor at the University of Tokyo Gakugei 
INTRODUCTION 
 
We present here the results of a cultural study conducted during a study stay at the 
University of Tokyo Gakugei, from September 2008 to July 2009. 
 
April 12, 2009, we observed a tournament without weight categories for children in 
Kan nai (prefecture of Yokohama). Children 7 to 12 years competed by age category 
(first school year, 2nd school year ..., sixth school year), but without categories  of 
sex and of weight. 623 participants, 604 fights. We present here the statistical results 
of all the fights specifying the weight of the fighters. Despite the risk of a fight with-
out weight classes, child safety seems always fully guaranteed. This organization 
without weight categories is clearly a cultural singularity, for us today, difficult to 
understand. 
 
 
At the beginnings of the judo jutsu ju in France: 
the smallest which throws most biggest. 
 
In the first half of the 20th century, the development of the judo in France is facilitated by 
the representation of the smallest which throws most biggest and the hope of invincibility. 
 
With the development of the sport, and the creation of weight categories, the faith of the 
smallest which can throw the biggest is an abandoned hope.  
 
Nevertheless, in Japan for the adults and for the children this hope continues to exist today. 
At Kan nai, this day, the children are in confrontation without weight categories and con-
tinue to have this idea that it is allowed to hope to face any situation so uncertain it is. Anti-
educative in France, the competition without weight categories is in Japan exactly of the 
most formative.  
 
 
 
 
 
 
Statistics:  
The results of all the fights in considering the 
weight of each child 
 
Example of interpretation: 25 children have won while their opponent was heav-
ier. The difference in weight (- 30%) was between 21 and 30% by weight of the 
most light of the two children 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ɣ7KHDGYDQWDJHRI WKHZHLJKWVHHPVWREHFRQILUPHG+RZHYHU OLJKWHU MXGRNDVDUHDVLJQLILFDQW
proportion who win their fights. For the small children this is a significant enough result to continue 
to hope throwing the biggest and to maintain the enthusiasm of the children. The child learns in this 
kind of event it is allowed to hope resolve any situation so insurmountable as it may seem. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
How possible is this organization in Japan without 
fear for the safety and the motivation of children? 
We observe many intensity in the fights without weight categories but never aggression. The Japa-
nese style that allow such a confrontation seems to lie mainly in the following characteristics : 
 
Ɣ The Japanese judo lesson 
Between 7 and 9 years old, Japanese judokas children are training in average 2 times a week  (1 
time a week for the  French). In Japan , between 10 and 12 years old, children are training in aver-
age 4 or 5 times a week (2 times a week for French) (Colin, 2010, PhD thesis). 
In the Japanese lesson, we observed many exercises of general physical preparation (jumping, run-
QLQJ«DQGWKHOHDUQLQJRIIDOOVUHSHWLWLRQXNHPL) is important in each lesson. These exercises pre-
pare the child to fight against an heavier opponent. 
 
 
ƔThe UHLJL (politeness, etiquette) 
Fighting without weight categories is sometimes very intense. The japanese salutation (ritsurei) of 
the opponent, that children apply religiously before and after the confrontation is like a moment of 
calm in the relationship.  
 
ƔThe WDGDVKLLMXGR (the right judo) 
Respect for the japanese salutation, the vulgar consideration of the use of force͕ƚŚĞ upright corpo-
real attitude, the grab (NXPLNDWDof  the opponent who controls more than it submits, the victory 
with the use of a decisive technical judo (LSSRQ) is the right judo in Japan (WDGDVKLLMXGR. These 
features allow to install the relation in the fight not on the principle of force, but rather the proper 
use of the power of the opponent. It therefore allows for the fighting without weight classes. 
 
 
Results of the statistics 
 
ƔILJKWVDUHZRQE\WKHOLJKWHVWMXGRND
% of all fights).  
 
 
Ɣ202 fights are won by a judoka whose weight 
is approximately the same as that of his oppo-
nent (33.5%). (In this case, the difference in weight 
between the two fighters is between -10% and +10%)  
 
 
Ɣ  ILJKWV DUH ZRQ E\ WKH KHDYLHU MXGRND
(44.5%)  
Conclusion 
Ɣ7KHJRDORIWKHDXWKRUVLVQRWWRMXGJHZKHWKHUWKHFRPSHWLWLRQVZLWKRXWZHLJKWFDWHJRULHVDUH
good or bad, but simply to see a cultural reality and try to understand. The principles, values, 
customs, that the child learns to fight in a competition without weight categories are also those 
that will allow it to integrate into the Nippon society. Judo is an ethnomotricity, it conveys the 
dominant values of the culture in which it is practiced.  
Ɣ2XUFROODERUDWLRQZLWK-DSDQLVDVDSRZHUIXOLQVSLUDWLRQDQGVWLPXODWLRQIRUHGXFDWLRQDOLQQR
vation in teaching judo.  
Ɣ2XUSURMHFWLVWRGHYHORSWKLVVWXG\ZLWKWHDFKHUVIURPRWKHUFRXQWULHVZLOOLQJWRFRRSHUDWHLQ
a cultural study 
Ɣ)RUPRUHGHWDLOV\RXFDQUHDGWKHDUWLFOH&2/,17-21&+(5$<+,7(<$0/HDUQLQJ
to face uncertainties through Judo: a study of competitions without weight categories for chil-
dren in Japan, STAPS, No. 99, January 2013 (into French). 
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Problem:„The skills of gripping are the key to success“. These are the words in which Adams (1990) describes the outstanding function of the Kumi-kata in judo. In this sport, nearly every strength transfer on the opponent is regulated by the hands via the combat clothing. Therefore, the strength to grip or hold the sleeve or lapel is very important to successfully execute ﬁghting actions with throwing techniques, and it has to be diﬀerentiated between Tsurite and Hikite (Weers, 1998; Morrell, 2004; 2006). As a con-sequence of a modiﬁed combat control not only coaching practice, but also sport science has been focusing on grip strength during the last few years (Crosby et al., 1994; Lee und Quan; 2004; Franchini et al., 2005; Bonitch-Gondora et al., 2011; Sánchez et al., 2011; Dias et al., 2012). However, most of the studies on combat sports are based on measuring the “hand squeezing strength”, e. g. by using the hydraulic hand dynamometer (Schmidt & Toews, 1970). By looking far ahead, Franchini et al. (2011) and da Silva et al. (2012) have decided to measure grip and hold strength on the sleeve of the kimono. Our measuring system is to measure the grip strength performance at the sleeve, too, and at the lapel of a judo jacket, without allowing the inﬂuence of other muscle groups. One of the ﬁrst goals is to examine the reliability of the test. 
Procedure: The test person’s upper arm is ﬁxed and he grabs a tightened judo sleeve or lapel by sleeve or lapel grip. The grip devices are pulled continuously in horizontal direction by a tension spindle, which is operated by an electric motor. A power sensor between the tension spindle and the sleeve/lapel measures the eﬀective power. Via a measurement box with a registration fre-quency of 100 Hz (quasi static measurement procedure) the ampliﬁed measurement signal is transmitted to a PC. In April 2013, the ﬁrst tests with 5 national men’s teams will be carried out. Then, test retest reliability studies are of immediate importance for maximum grip strength of the right and the left sleeve of lapel grip. 
Results: The results will be discussed according to dependence of grip/hold strength on body weight, grip position, type of grip (sleeve, lapel), and hand dominance.
Keywords: judo, grip strength, strength measurement, Kumi-kata 
Dr. Hans-Dieter Heinisch
Institute for Applied Training Science Leipzig/Germany
+40 341 4945138
+49 341 4945 400
heinisch@iat.uni-leipzig.de
 Institution:
PD Dr. Klaus Knoll 
Mathias Kindler
Henry Haupt University of Chemnitz
Project manager:
Institution:
Telephone:
Fax:
Email address:
Co-author 1 Name:
Co-author 2 Name:
Co-author 3 Name:
Presentation Title:
Evaluation of a speciﬁc grip strength tests  for judo players  
16
Institute for Applied Training Science Leipzig/Germany
17
Development and evaluation of a 
specific judo grip-strength-test 
Hans-Dieter Heinisch1, Klaus Knoll1, Matthias Kindler1 & Henry Haupt2
1 Institute for Applied Training Science Leipzig  (Germany)     2 Technical University Chemnitz (Germany)
Problem
„The skills of gripping are the key to success“. These are the words in which Neil Adams (1990) describes the
outstanding function of the Kumi-kata in judo. In this sport, nearly every strength transfer on the opponent is
regulated by the hands via the combat clothing. Therefore, the strength to grip or hold the sleeve or lapel is
very important to successfully execute fighting actions with throwing techniques, and it has to be
differentiated between Tsurite and Hikite (Weers, 1998; Morrell, 2004; see Fig. 1). As a consequence of a
modified combat control not only coaching practice, but also sport science has been focusing on grip strength
during the last few years such as Crosby et al. (1994); Lee und Quan (2004), Franchini et al. (2005), Bonitch-
Gondora et al. (2011), Sánchez et al. (2011) Dias et al. (2012) and Detanicio et al. (2012). However, most of
the studies on combat sports are based on measuring the “hand squeezing strength”, e. g. by using the
hydraulic hand dynamometer (Schmidt & Toews, 1970). By looking far ahead, Franchini et al. (2011) and da
Silva et al. (2012) have decided to measure grip and hold strength on the sleeve of the kimono. Our
measuring system is to measure the grip strength performance at the sleeve too (fig. 2), and at the lapel of a
judo jacket (fig. 3), without allowing the influence of other muscle groups. Thus a higher validity of our
measuring methods is aimed at. The focus of our analyses with the new testing device is put on three
questions: (1) Checking the reliability of the testing procedure. (2) Are there age and performance related
differences in the level of grip strength? (3) Are there differences between the two basic grip positions (lapel
and sleeve)?
Fig. 1. Sleeve and lapel grip in judo (Adams, 1990)
Fig. 2. Representation of the simulated sleeve grip in test 
procedure and the force sensor 
Procedure
Results and discussion
The test person’s upper arm is fixed by a cushioned vertical board and he grabs a tightened judo sleeve or
lapel by sleeve (fig. 3) or lapel grip (fig. 4). The grip devices are pulled continuously in horizontal direction by
a tension threaded spindle, which is operated by a gear box and an electric motor. Therefore the grip strength
is measured eccentrically. A force sensor (KAZ of A.S.T. Dresden) between the threaded spindle and the
sleeve/lapel measures the effective strength. The amplified measurement signal is transmitted to a PC via an
USB data acquisition module of Data Translation with a sampling rate of 100 Hz (quasi static measurement
procedure). The measurement was carried out for a period of 7 s using a pulling speed of 1.3 m/s. The signal
was filtered by a low-pas 50 Hz filter. The maximum amount of the measured pulling force served as a
characteristic quantity. The best value of two attempts right and left was recorded.
(1) Test retest reliability studies are of immediate importance for maximum grip strength of the right and the
left sleeve grip. 15 elite judo players of the Germany’s male national team (age: 23.33㼼1.59 years, body
weight: 88.55㼼15.24 kg, body height: 179.27㼼7.35 cm, among them nine athletes have already been
internationally successful at men respectively juniors ECh or WCh, additional three have already participated
in these events) were examined twice (with two days between the measurements).
(2) The grip strength (sleeve grip) of the senior male national team was compared with 14 elite junior judo
players (age: 18.5㼼1.09 years, body weight: 85.71㼼25.19 kg, five of these athletes have already been
internationally successful at ECCa or ECh, additional six have already participated in these tournaments).
(3) Within the junior group the comparison included the maximal grip strength at sleeve and lapel.
(1) In the test-retest study for the sleeve grip a significant correlation on the level of p < 0.01 was found (r =
0.78). Thus the reliability of the test is confirmed. The analyses showed that a further improvement of the test
quality is possible by the better description of the grip position (no multi-folding of the sleeve), by a high pre-
tension of the sleeve before starting the threaded spindle and by the application of magnesia on the hands (to
prevent wet hands).
(2) The comparison of the maximum holding strength at the sleeve of the two national teams showed a signi-
Fig. 3. Simulated lapel
grip in test procedure
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Fig. 4. Representation of the typical force-time parameter
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ficantly higher level of performance of the senior males compared to the junior males (M = 881.7㼼154.9 N vs.
781.6㼼 102.6 N, Fig. 5). Taking the quality of the subject samples into account (highly trained athletes, Rhea,
2004) the practical impact is found in the mean difference (t[27] = 2.23, p = 0.03, d = 0.78, 1-ß = 0.65).
International scientific studies indicate that judo players are not stronger than non-judo players in absolute
terms (peak grip force), but the judo players had a higher resistance to fatigue (Dias et al., 2011). Franchini et
al. (2011) also found that the dynamic grip strength endurance is a discriminate variable between judo athletes
and non-judo subjects. In addition our study indicates a significantly higher maximum grip strength
performance of highly qualified judo players depending on age. It also stresses its importance with regard to
increasing competition needs.
(3) The grip strength performance in the sleeve grip is significantly higher than in the lapel grip (Msleeve = 1502
㼼744.9 N vs. Mlapel = 178.1㼼127 N; comp. fig. 6). The great practical impact of the differences (t[13] = 12.3, p <
0.000, d = 3.29, 1-ß = 1.00) is based on the differing load of the hands. While in the sleeve grip the hand is
kept closed and only has to act against the friction resistance (fig. 3) in the lapel grip the fingers are more or
less “opened” (fig. 4).
Practical implications
The maximum grip strength is a performance determining element in judo when attacking. Its conscious
development for Hikite and Tsurite should be focused with training practical interventions. The testing device
offers opportunities for a differentiated control of the level of performance. The next steps in the further
development of the testing procedure should include a validity check and its application in the diagnosis of
grip strength endurance.
Fig. 5. Comparison of the maximum grip-force-strength 
level (sleeve grip) ) in male senior (n=15) and junior judo 
players (n=14)
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Fig. 6. Comparison of the maximal grip-force-strength 
level at sleeve and lapel grip (n=14) 
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Introduction. Conﬂicting results were documented in Special Judo Fitness Test (SJFT) for mean parameters of performance and gender of judo athletes matched by age and sports level. Therefore, it is disputable whether SJFT classiﬁcatory table, prepared for males, should be also used for females. The goal of the study was to prepare the original standards to allow coaches and researchers to control and evaluate training eﬀects in female judokas.  Material and Methods. The scientiﬁc studies were used to collect the research material containing information on female judo athletes who were tested in SJFT. The results were derived from international databases which are available in the Internet. Statistical analysis included the results obtained from 11 relevant studies published between 1997 and 2012. Combined means and standard deviations were computed based on reports concerning 198 individual results in SJFT. A ﬁve-degree scale was adopted as follows: Excellent = highest 5%, Good = next highest 15%, Regular = middle 60%,  Poor = next lowest 15%,  Very poor = lowest 5% .Results. The study presents the Special Judo Fitness Test Classiﬁcation Table for female judokas. The normative data included Heart Rate registered immediately after the test, Heart Rate obtained 1 minute after test, Number of Throws completed during the test and Index in SJFT. As an example, the eﬀect of the phases in the menstrual cycle on SJFT results was evaluated using the mean results obtained for female athletes. The evaluation was conducted according to the normative data.Conclusion. Interactions between the results of testing judo-speciﬁc ﬁtness and menstrual patterns response in athletes can be considered during their evaluation using a new classiﬁcatory table.  With this careful diagnosis, training loads and ﬁghting tactics during competition should be individually modeled.
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Special Judo Fitness Test Classificatory Table for Female Athletes 
Katarzyna Sterkowicz-3U]\E\FLHĔ 
Institute of Sport, University School of Physical Education in Cracow, Poland
 More than a decade has passed since the 
time of publishing the first study concerning 
the evaluation of the sport-specific fitness in 
men using Special Judo Fitness Test (SJFT) [1]. 
The references confirm that after confirmation 
of its reliability, the tool was used for both 
diagnosis and motor preparation of judokas at 
different competitive levels [1-4] and in 
scientific experiments [5-9]. In Poland, the 
Ministry of Sport and Tourism [10] 
recommended in 2010 the Special Judo Fitness 
Test. Regular participation in SJFT is obligatory 
since it ensures the control of training progress 
in athletes and competitors in the Polish Judo 
Association [10].  
 This test is also used in the Judo 
Federation in Australia [11] and other countries 
affiliated to the International Judo Federation. 
Individual results collected in SJFT test for 
athletes at different competitive level allowed 
for development of the classificatory table for 
male judokas [12].  The first studies that 
characterized fitness level measured in SJFT in 
women were published in Poland [13] and 
Brazil [14].  
 Few publications have analyzed the 
results obtained in SJFT in women and men at 
the same judo skill level [11,13,15]. The results 
of comparisons are not consistent. Some of 
them show significant relationships between 
SJFT results and gender [13] while other did 
not confirm this notion [11,15]. Therefore the 
evaluation of special fitness in women using a 
classificatory table [12] created based on the 
results obtained by men does not seems to be 
fully justified. 
 Undoubtedly, the need arises for 
preparation of original standards to 
allow coaches and researchers to 
control and evaluate training effects in 
female judokas. Therefore, the principal 
goal of the present study is to develop 
SJFT standards for female athletes. 
 The author continuously updated means and standard deviations (SD) for Throws 
performed in SJFT, final HR (bpm), HR 1-min after the test (bpm) and Index in SJFT by 
deriving combined means and standard deviations from more than one group.  
As an example, the combined means and standard deviations for two only groups were 
calculated according to the equations recommended by Kirkendall et al. [17]: 
 
Combined means = (( 1*N1)+( 2*N2))/(N1+N2)  
 
Combined SD = SQRT (((N1*SD1^2)+ (N2*SD2^2))/(N1+N2)) 
 
A five-degree scale was adopted as follows: A (Excellent) = highest 5%, B (Good) = next 
highest 15%, C (Regular) = middle 60%, D (Poor) = next lowest 15%, F (Very poor) = lowest 
5% and used as a basis for preparation of the normative data for female judo athletes.  The 
SJFT classificatory table for females was generated from the official data published. Hence, 
there was no need for obtaining the consent from subjects, coaches or ethical committee. 
Individual data were not presented.  
 
 
  
The research Keywords such as "judo", 
"special fitness" "SJFT", "SFJT", "female" 
were used in a web search query in the 
international databases of Medline, Scopus, 
Academic Search Premiere, Sport Discuss, 
International Judo Federation, International 
Martial Arts and Combat Sports Scientific 
Society, International Association of Judo 
Researchers and Google Scholar.  A feedback 
was obtained concerning 15 documents 
containing information on the women studied 
and results of SJFT Index, with its lower 
values indicating better scores [12,16]:  
e-mail: hapki77@poczta.onet.pl  or  wtsterko@cyf-kr.edu.pl 
 198 results of performing SJFT by female athletes taking part in various 
competitive levels were analyzed for age categories of junior (N=51) and 
senior (N=147) and presented in the  five-grades  classificatory table.  
 There are views [19], that regularly menstruating female athletes in 
strength-specific sports do not need menstrual cycle adjustment to maximize 
their competitive abilities. But it is disputable in the light of the findings 
presented for such complex sports as judo. A recent study of Gordon et al. [20] 
demonstrated that 'oestrogen receptors have been shown in skeletal muscle 
suggesting that oestrogen could have a direct effect on force production'. It can 
be also associated with the increased availability of ATP and PCr which are the 
substrates that generate the highest power. Torque production in knee 
extensors and flexors (measured on the isokinetic device) were lower during 
menstrual than pre-menstrual phase in judokas from the University of 
Cambridge team. Similar phenomenon was observed in the results obtained in 
the Female Ukrainian Team in SJFT by Shahlina and Czistiakova [18].  
 interactions between the results of testing judo-
specific fitness and menstrual patterns response in athletes can be 
considered during their evaluation using a new SJFT classificatory 
table.  With this careful diagnosis, training loads and fighting tactics 
during competition should be individually modeled.  
 
               Premenstrual phase                                                Menstrual phase 
Case  study of Female National Team in Ukraine (results adapted  from [18]) 
Classification/ 
Variables 
Number of 
Throws 
HRafter 
(bpm) 
HR1min 
(bpm) 
Index 
A. Excellent    10.69 
 
B. Good 28-29 167-173 128-137 10.70-11.68 
C. Regular 25-27 174-187 138-155 11.69-13.75 
D. Poor 23-24 188-194 156-164 13.76-
14.74 
F. Very poor     
Index =  Final HR (bpm) + HR 1 min 
(bpm)/Throws (N)  
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Judo ‒ not only an oriental sport, but also a way of formation of oriental made persons’ physical culture. So, it is necessary to consider features of the cultural distinctions between the oriental made and the non-oriental made countries and to spend the adequate correction at judo’s studying in the non-oriental made countries by development and realization of the judo’s techniques for adequate comprehension of the judo’s content.In the present work the version of a training’s judo’s technique for the non-oriental made preschool kids is presented.The adaptibility of the preparation’s judo’s technique of the non-oriental made preschool kids (further ‒ Technique), which is considered by us as its ﬂexibility, is:‒ ﬁrstly, the property, allowing preschool kids to master the judo’s technique conjugatedly with the orientalization’s stimulation of their attitude to judo’s employment and by a life as a whole;‒ secondly, the function providing to the couch a possibility to apply Technique in the various circumstances, both for carrying out the educational and training, the educational and upbringing, as well as the developing studies.According to the primary both the pedagogical goals and the theory and the technique of the physical culture, Technique includes three theoretically proved components: the educational (which is presented by the technology of judo’s teaching expedients), the upbringing and the developing. In view of the age features and an educational Technique’s orientation as a whole with a view of the time’s economization the educational and the developing problems are solved in this case conjugat-edly, that allows to allocate in Technique the fourth component ‒ the integrated (both the upbringing and the developing) component and to receive the suﬃcient for a considered contingent training eﬀect.The three-year pedagogical experiment has conﬁrmed expediency (eﬃciency) of Technique’s application.
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THE PREPARATION’S TECHNIQUE OF NON-ORIENTAL MADE 
JUDO CONTESTANTS’ OF PRESCHOOL AGE 
The candidate of pedagogical sciences Mikhaylova Dar'ya Alexandrovna, 
The doctor of pedagogical sciences, the professor Levitskiy Alexey Grigor'evich 
The Federal State Budget Educational Institution of the Higher Professional Education 
«The National State University of Physical Culture, Sport and Health named after P. F. Lesgaft, Saint-Petersburg» 
ABSTRACT. 
Judo – not only an oriental sport, but also a way of formation of oriental made persons’ 
physical culture. Its feature, as however the feature of the vast majority of oriental combat 
sports, consists not only in the skill of the judo’s technique’s using with achievement’s 
objective of the physical superiority over the opponent and a symbolical psychological victory 
over him (the first judo’s component), but also, first of all, in the purchase of an intuitive and 
flexible skill of the most effectively overcoming his own imperfection in the management of 
any vital situation (the reception at the most positive result at a minimum of expenses of time 
and forces; the second judo’s component). It is logical to assume, that representatives of the 
non-oriental made countries are more likely inclined to master extremely the first judo’s 
component, that does not allow them to master all variety of the judo’s world, on the one hand, 
and to practise judo with advantage, on the other hand. Thus, it is necessary to consider features 
of the cultural distinctions between the oriental made and the non-oriental made countries and 
to spend the adequate correction at judo’s studying in the non-oriental made countries by 
development and realization of the judo’s techniques for adequate comprehension of the judo’s 
content. 
KEY WORDS: 
JUDO, TECHNIQUE, ORIENTALIZATION, PRESCHOOL KIDS. 
INTRODUCTION. 
The reproducibility and, accordingly, the possibility of perfection of the judo’s 
techniques’ traditionally represents the certain practical complexity in connection with that not 
all of the couches are capable to state an essence of all methodical expedients, which they 
apply, in words [(to explain in details); sometimes the methodical expedients are applied only at 
an intuitive level], and furthermore – in scientific terms and concepts. 
In turn, presence of similar practical complexity causes an indispensability of the 
decision of two following scientific problems: 
1) the problem of the development of such effective program of additional couches’ 
formation of by means of which it would be possible to generate motivation to the integrated 
(scientifically-focused and creatively-focused) attitude to professional work in deadlines; 
2) the problem of the most harmonic compositions of the universal (integrated; 
structured) training’s techniques in each sport, including all scientifically-proved volume of the 
information, allowing to reach such great pedagogical effect as may be possible on the 
considered instant in time and, consequently, the maximal results on the sports’ arena, and also 
to improve these techniques effectively. 
In the present work the version of a training’s judo’s technique for the non-oriental made 
preschool kids is presented. 
 
OBJECT. 
The educational and training’s process of the non-oriental made preschool kids’ judo’s 
preparation. 
SUBJECT. 
The preparation’s judo’s technique of the non-oriental made preschool kids. 
METHODS. 
The adaptibility of the preparation’s judo’s technique of the non-oriental made preschool 
kids (further – Technique), which is considered by us as its flexibility, is: 
- firstly, the property, allowing preschool kids to master the judo’s technique 
conjugatedly with the orientalization’s stimulation of their attitude to judo’s employment and 
by a life as a whole; 
- secondly, the function providing to the couch a possibility to apply Technique in 
the various circumstances, both for carrying out the educational and training, the educational 
and upbringing, as well as the developing studies. 
According to the primary both the pedagogical goals and the theory and the technique of 
the physical culture, Technique includes three theoretically proved components: the educational 
(which is presented by the technology of judo’s teaching expedients), the upbringing and the 
developing. In view of the age features and an educational Technique’s orientation as a whole 
with a view of the time’s economization the educational and the developing problems are 
solved in this case conjugatedly, that allows to allocate in Technique the fourth component – 
the integrated (both the upbringing and the developing) component and to receive the sufficient 
for a considered contingent training effect (that, in turn, the research proves to be true results 
of comparison of cordial reductions’ frequency of preschool kids before and after the 
educational and training, the educational and upbringing, the developing judo’s studies). 
The theoretical and the methodological background of Technique generalizedly is presented in 
figure 1. 
From our point of view, the main component in the judo’s preparation of the non-oriental 
made preschool kids is the technology of the decision of a problem of effective judo’s 
technique teaching. This circumstance causes the selection of methods of person‘s physical 
culture‘s formation from their traditional range and a specific character of their application for 
carrying out of the employment with preschool kids (tab.). In aggregate applied methods form a 
structure of Technique. The structure of Technique is presented in figure 2. 
 
RESULTS. 
The content of studies with an educational orientation. 
Component of a problem: the absence of the provisional program for judo’s studies with 
a contingent of preschool kids during the present period in the Russian Federation assumes a 
possibility of various versions of its content’s composition, including a choice of an individual 
composition of exercises of the basic part for each of them. 
Components of the decision’s technology: 
1. The basic part includes judo’s exercises: judo’s techniques’ studying and approbation 
of their application in contests; the judo’s perception as a complex of the both the psychic and 
the carnal exercises is basic; 
2. The program of the judo’s techniques’ teaching should include only safe ones for 
preschool kids which should be studied in the safe sequence: from less dangerous – to more 
dangerous; besides that judo’s technique, which basis is fixed, can be considered as the safe for 
performance by such a preschool kid, including its using for a victory in contests; at the same 
time, the judo’s techniques’ material should be interesting to preschool kids: available and 
complex at the same time, that is realized in parallel studying of the judo’s technique both the 
standing and the ground ones (as an example in figure 3 the version of the safe judo’s 
technique’s classification and in the safe teaching sequence is presented); 
3. That the majority of preschool kids, being engaged in judo’s studies even some years 
at a time, cannot thoroughly remember the sequence of movements in this or that judo’s 
technique is important, therefore the structure of judo’s techniques specified in figure 3 and the 
sequence of their studying concern all process of training; the considered version assumes, that 
preschool kids of all years of training are engaged together; preschool kids of the first year of 
training master a basis of judo’s techniques, preschool kids of the second year of training shape 
the skills to carry out the same judo’s techniques, preschool kids of the third year and of next 
years’ training improve the skills of performance of judo’s techniques and the capacity to apply 
them in contests; 
4. The program of training includes the mandatory studying a basis of the technique of 
each of the cores ukemi and somersaults (in the basic part of the study), as well as the further 
formation of skills (in the basic part of the study) and perfection of their executions’ skills (in a 
preparatory part of the study); 
5. In case of the division of the engaging the educational process on the age groups and at 
use of a version of the content’s composition of the technique including the both the psychic 
and the carnal exercises so it is expediently to include exercises of the ushu syansintsyuan’ in 
the basic part of judo’s studies in the age group «till 4 years old». 
 
DISCUSSION. ASPECTS OF THE SCIENTIFIC PROBLEM. 
It is impossible to overlook a string of reasoning that success of judo’s practice is caused 
in many respects by a degree of progress at the adherent of the capacity to the effective 
adaptation for the variation of circumstances. In this context there is a following circuit of 
reflections: 
- it is necessary to consider the primary area of judo’s adherent studying – sports (as an 
example) or a life (as the whole) during formation of its individual route of self-improvement; 
- a basis of the effective adherent’s judo’s studying is a degree of the formation at his 
creative capacities [capacities to produce new ideas; capacities to realize new ideas in practice; 
capacities to transform the traditional decision of a problem in innovative (non-standard); 
capacities to see in a problem situation an element which bears in itself a possibility to become 
a basis for the optimum decision; capacities to find in any social emergency a way of the non-
conflict its decisions or of its negative influence’s minimizatio; as well as other creative 
capacities]; 
- it is expediently to begin adherent’s judo’s studying at preschool age – the sensitive 
period of creative capacities’ progress. 
CONCLUSIONS. 
FIRSTLY, THE THREE-YEAR PEDAGOGICAL EXPERIMENT HAS 
CONFIRMED EXPEDIENCY (EFFICIENCY) OF TECHNIQUE’S APPLICATION. 
SECONDLY, TECHNIQUE REPRESENTS A COMPLEX OF REGULARLY 
USED METHODS OF THE PROVED PLANNING, THE CONTROL AND AN 
ASSESSMENT OF ALL OPERATIONS IN PROCESSES OF TRAINING, 
EDUCATION, UPBRINGING, DEVELOPMENT. 
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Abstract
Blood lactate has been usually examined during the training or in laboratory conditions. Purpose of this study was to investigate lactate concentration after warming up before competition, as well as after ﬁnal matches on Serbian team championship for male judokas. Research was conducted on two groups of ﬁve judokas divided in ﬁve weight category. Blood samples were col-lected from the ear lobe in order to measure lactate concentration before and after two ﬁnal matches. Based on the obtained results statistical signiﬁcance diﬀerences were noted between ﬁrst and second ﬁnal matches in lactate concentration in booth groups of male judokas. After second match booth group of judokas had higher value of lactate concentration, which indicates a need for improvement of anaerobic capacity. High value of lactate concentration after second match increase muscle acidity, which causes an increase in fatigue. It can be concluded that Serbian male judokas need to improve anaerobic capacity in order to sustain more matches during the competition. This research points out the need to design strategies in training program that clears blood lactate after high intensity matches which enables a faster recovery during the competition.
Keywords: competition, male judokas, anaerobic capacity
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ABSTRACT 
 
Blood lactate has been usually examined during the training or in laboratory conditions. Purpose 
of this study was to investigate lactate concentration after warming up before competition, as 
well as after final matches on Serbian team championship for male judokas. Research was con-
ducted on two groups of five judokas divided in five weight category. Blood samples were col-
lected from the ear lobe in order to measure lactate concentration before and after two final 
matches. Based on the obtained results statistical significance differences were noted between 
first and second final matches in lactate concentration in booth groups of male judokas. After 
second match booth group of judokas had higher value of lactate concentration, which indicates a 
need for improvement of anaerobic capacity. High value of lactate concentration after second 
match increase muscle acidity, which causes an increase in fatigue. It can be concluded that Ser-
bian male judokas need to improve anaerobic capacity in order to sustain more matches during 
the competition. This research points out the need to design strategies in training program that 
clears blood lactate after high intensity matches which enables a faster recovery during the com-
petition. 
Key words: competition, male judokas, anaerobic capacity. 

INTRODUCTION 
Baron Jons Jakob Berzelius swedish chemist, for the first time linked accumulation of lactate 
with physical exercise (Gladden, 2008). Judo is a sport of high intensity activity that comprises 
whole body. As a result of recent rules changes, modern judo takes more the anaerobic energy 
system, elevates heart rates to maximal level and accumulates moderate to high lactate concentra-
tions (10-mmol·L-1) following competition 2EPLĔVNL HW DO As the lactate is a by-
product of anaerobic glycolysis and it is produced during cellular respiration as glucose is broken 
down, higher increase in blood lactate concentration in judokas indicates that they utilize more 
anaerobic glycolysis reserves in respect to the aerobic and PCr reserves (Wilmore et al., 2008).  
Up to date, level of lactate in athletes during intense training or competition has been used for as-
sessing level of acidosis and muscle fatigue. The primary source of energy during a judo match is 
the anaerobic lactic system. According to Wasserman et al., (1981), the anaerobic threshold is a 
term that refers to the O2 consumption during exercise, above which the rate of lactate production 
exceeds the rate at which it can be catabolized, thus causing lactate increase.  
In order to obtain an understanding of the physiological capacity that underlies judo performance, 
the analysis of blood lactate concentration in specific situations of judo has been reported 
(Franchini et alBonitch-Domínguez et al., 2010). In addition, the lactate measurement al-
lows for the clarification of important points. First, it allows for the analysis of the athlete’s aero-
bic capacity to determine the appropriate exercise intensity for training and scientific investiga-
tion (Faude et al., 2009). Second, information about the athlete’s lactate provides insight into the 
stress exerted on the muscles during a workout (Beneke et al., 2011).  
The aim of this study was to investigate differences in blood lactate concentration between two 
final matches on two group of Serbian male judokas during team championship. 
 
 
METHOD 
 
6XEMHFWV

Study was conducted on two groups of five male judokas from Serbian national team divided in 
five weight category. Participants form each group were from same judo team, divided in five 
weight category. None of the subjects was taking drugs, medication, or illegal supplements. None 
had any endocrine or other medical problems that would confound the results. All were informed 
about the risks of the research before giving their written consent.  

0HDVXUHPHQWVDQGWHVWV
 
All measurements were taken before warning up and after final bouts during team championship 
of Serbia. Blood samples for lactate control were collected by experienced medical technicians at 
three intervals: before the first round (after warm-up) after the end of a first match, and after sec-
ond final match. Samples were collected each time from a different ear. Lactate concentrations 
were determined using Lactate Pro Blood test meter (Arkray, Inc.). 
 
'DWDDQDO\VLV
 
All data are reported as descriptive statistics including mean values and standard deviation. T-test 
were used for analyzing differences between final matches. All data were analyzed using IBM 
SPSS Statistics (version 19.0) program for Windows. 
 
 
RESULTS 
 
Table 1. present physical characteristics of male judokas, from Serbian national team.  

Table 1. Physical characteristics of male Judokas. Data are presented as mean (±SD). 
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The variables describing physical characteristic of two groups of Serbian male judokas are listed 
in Table 1. Based on the obtained results no statistical significance differences were found in ana-
lyzed parameters between groups. 
 
Table 2. Lactate concentration of Serbian male judokas before and after two final matches. 
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Results of lactate concentrations obtained before fightsuggest that both groups of judokashad 
almost equally effective warm-up routine Table 2)After the first fight and second match in 
booth groups of judokas statistically significance increase in lactate concentration were noted in 
compared with lactate value after warming up. The results showed somewhat higher value of 
lactate concentration in group 1 after first and second match in compared with group 2, but with-
out statistically significance differences. In both groups fight induced statistically significance 
differences in higher value of lactate concentration after the second match in compared with first 
match.  

 
DISCUSSION  
 
The physical demand during single judo match is high, and typically judokas perform five to sev-
en matches at international tournament. Depending of the scores, match can last from few sec-
onds to 8 minutes. According to Robergs et al. (2004), increased lactate production coincides 
with cellular acidosis and remains a good indirect marker for cell metabolic conditions that in-
duce metabolic acidosis. Although the importance of monitoring blood lactate is always being 
debated, it is recognized that elevated levels of skeletal muscle and blood lactate are associated 
with impaired muscle function and exercise performance (Gladden, 2004). Even though the 
cause-effect relationship between lactate and fatigue remains unclear (Menzies et al., 2010), it is 
understood that the accumulation of lactate may at least indirectly contribute to reduced perfor-
mance.   
Based on the obtained results (Table 2), it can be seen statistically significance increased after 
first and second match in lactate concentration in compared with lactate value after warming up 
during the team Serbian championship. Also, it can be seen that both groups had similarly results 
in lactate value after both fight. This fact indicates that groups have had almost equally effective 
warm-up routine and similar workload during the matches.  
Lactate concentration observed after second match in both groups were statistically significance 
higher in compared with value of lactate after first match, which indicate that both groups were un-
able to sustain level of activity from the previous bouts. In the past years Serbian judokas usually 
los their fights during the international tournament in second or in third match, probably because 
they are not physically well prepared as European  elite judokas and cannot sustain more matches. 
Lactate removal in highly trained judo athletes has been reported to improve with active recov-
ery (Franchini et al., 2009), so Serbian athletes should implement during the competition active 
recovery in order to sustain effectively more fights. Also they should improve anaerobic capacity 
and endurance performance. Good endurance performance has been marked by decreases in lac-
tate measurements because of the improved blood clearance. Increased transportation of lactate 
by way of the monocarboxilate (MCT 1 and 4) transporters through the sarcolemma membrane 
helps to defer the fatiguing component (Azevedo et al., 2007). 
In the present study, we used lactate concentration to estimate the intensity of the effort devel-
oped in competition in addition to the perceived effort. Lactate values obtained by our subjects 
were a higher than those found after just one judo combat (Sanchís et al. 1991). As a result, it is rel-
evant to design strategies that clears blood lactate after high intensity exercise bouts, as this enables 
a faster recovery.  
 
 
CONCLUSION 
 
High value of lactate concentration after second match increase muscle acidity, which causes an 
increase in fatigue.It can be concluded that Serbian male judokas need to improve anaerobic ca-
pacity in order to sustain more matches during the competition In recognition of the fact that an 
athlete can perform more than 5 matches on the same day with an interval of 10 min between 
two consecutive matches, an adequate recovery is crucial to success in competition. Of course, it 
is important to state that additional studies are necessary to clarify the role of blood lactate and 
muscle recovery in Serbian male judokas. 
 
 
Tatjana Trivic, Ivan Todorov and Patrik Drid  
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VARIABLES GROUP 1 (N= GROUP N=
Age (years) 2 24.12±1.64 
Body height (m) 18 181.00±12.40 
Body mass (kg) 8 86.00±23.09 
BMI (kg
-
m
-2
) 2 25.75±3.68 
Training experience (years) 13. 13.75±2.71 
  
Lactate before the 
fight (after warm-
up) 
Lactate after the end of the 
first fight 
Lactate after the end of the 
VHFRQGILJKW
Mean±SD Mean±SD (Min-Max) Mean±SD (Min-Max) 
GROUP 1 
(N= 2.5±0.35 10.76±1.75 (8-12.70) ** 16.98±3.24 (13.5-21.50) **‡  
GROUP 2 
(N= 2.61±0.20 8.06±2.35 (5.70-11.70) ** 15.55±4.05† ‡ (10.80-21.50) **‡  
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The trend of lower physical performance, may however limit the performance of young judo competitors.  Therefore in our studies, we tried to look into the general physical performance of young judo competitors, and compare it with data from before the year 1990. The aim of our work was to diagnose the level of conditioning skills using four variables, in 88 selected judo competitors - boys aged 14 to 16 years who were members of the center for talented youth in Slovakia. The results we had obtained were com-pared with the standards valid in the same age group until 1990. The Slovak Republic was at the time still part of Czechoslovakia. We present the diﬀerences in motor performance in the transparent graphs. We came to the conclusion that: in the medicine ball throw test subjects achieved better results in an average of 81 cm than in the past, in the test under-grip pull-ups on bar they were worse on average of 6 reps, in the depth of forward bend test in a standing position we also recorded worse perfor-mance by an average of 4.5 cm, in the rope climbing test they achieved better results on average by 0.5 seconds. In the two variables studied our group showed worse performances compared to the standards in the past. We see the cause especially in neglecting stretching exercises after the session, neglecting general physical training, as well as premature spe-cialization in Judo. In contrast, in the two remaining variables they achieved better performance compared to the standards in the past. They show higher levels of speed and explosive strength of upper extremities and back muscles. The main reason for better performance of our group is that the training focused on the speciﬁc muscles as well as the speciﬁcity of judo training.
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An analysis of the traditional judo training is made identifying some factors that we believe are not helping judo to thrive globally as it could. These comprise learning by the method of repetition and traditional strength training altogether based on the ﬁnal aim of competition. This old focus when applied in a general way and taking into account that more than 90% of judo practitioners are non-competitors, produces a wide-spread un-motivation, increases the probability of injuries and as a result, a low economic return for Federations due to the loss of judo players.Assuming that the competition is a basic pillar of judo, we propose two main ways of action to boost the quality of judo, there-fore the number of judoka and ﬁnally the resources obtained.First, Coach Training as the way to improve the eﬀectiveness of the coach when teaching, motivating more eﬃciently using new proved training methodologies that will minimise injuries and will keep judoka longer. This is, making judo a healthier sport.Second, Judo Promotion as the key area to ‘explain’ what is judo, that it is a sport for physical and psychological development and that it can be seen as a way of life. The potential for judo is overwhelming.In our opinion, if resources are dedicated more equally to these three lines (competition, coach training and promotion) the return in form of more judoka practising judo, for longer (less injuries) and with more motivation will deﬁnitely pay oﬀ as federations will receive more resources to invest in more judo projects and activities and will depend less on public funding and support from third parties.We have a great opportunity. Let’s make use of it!
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Abstract (II)
New ideas and innovative views are arising all over the World recently to 
modernise judo and put it to the level it deserves taking into account its His-
tory and number of players in the different countries.
We propose two main lines of action where we believe resources should be 
put to assure a more effective use of those, not forgetting competition:
· Coach training is paramount to guarantee a greater success of practi-
tioners in terms of motivation, health and integral development, both physi-
cal and mental making the best use of the know values of judo as a sport.
· Judo promotion is another key area to ‘explain’ judo and make it to be seen 
as a ‘way of life’ as well as a method of education and social integration. We 
know judo is a great sport for integrating people of different social layers and 
disabled people, but also can be successfully used as a method for motiva-
tion and to boost work performance in companies as it is increasingly seen 
by Human Resources departments.
We have detected that parents of children who do judo are not completely 
aware of the values and benefits of judo. When they realise (i.e. through 
making parents participate in judo shows as ‘Judolandia 2013’ in Madrid) 
their response is overwhelming. A big effort has to be made to ‘spread’ judo 
values among parents in schools, clubs and large events.
The final aim of this new focus is to get more children practising judo and in 
a healthier way which will keep these judoka more time in the sport. By get-
ting more judoka on board, more resources will be available to Federations 
and thus, more projects and activities would be possible avoiding the perpet-
ual need of external funding to keep it up. It is possible!
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Several studies have indicated that the interest, use of mastery goals and Intrinsic Motivation of students decline with age. In terms of gender mixed results have emerged; while some studies report higher levels of intrinsic motivation, perceived competence and enjoyment for boys, others suggest that females Perceived higher levels of more self-determined types of motivation. The objective of this study was to analyse the existence of signiﬁcant sex and age diﬀerences un the fun, conﬂict perception and intention to continue practicing judo in the future. The sample included 444 judokas, 319 boys and 125 girls, aged between 9 and 15 in two age groups. We used the scale translated into Spanish SSI (Sport Interest and Satisfaction Scale. Results indicated that judokas from 9 to 12 years have more fun during judo classes and although rates of perception of conﬂict are higher than the 13 to 15 years, intention to continue practicing judo is also higher. Regarding gender diﬀerences, girls are more fun and are more motivated to practice judo that boys in the future.
Keywords: judo intentions, self-determination theory, age diﬀerences, sex diﬀerences, fun, conﬂict
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“Fun, conflict and persistence in the practice of  
judo adolescents: Differences between sex and age” 
Introduction 
A further postulation of Self-determination Theory (SDT) is that the innate needs are universal to all cultures, across gender, and throughout all developmental periods 
5\DQ	'HFLSeveral studies have indicated that the interest, use of mastery goals and Intrinsic Motivation of students decline with age. In terms of gender mixed 
results have emerged; while some studies report higher levels of intrinsic motivation -DDNNROD	 6HSSRQHQ , perceived competence and enjoyment &DUUROO	
/RXGLPLVfor boys, others suggest that females Perceived higher levels of more self-determined types of motivation (9DOOHUDQG	%LVRQHWWH)RUWLHU9DOOHUDQG
%ULHUH	3URYHQFKHU. In the present study we analysed the fun, conflict and intention of practice as predictors of adherence to the practice of judo. 
Objectives 
The aim of this study was to analyse the existence of gender and age differences in the fun, conflict and persistence in the practice of judo adolescent athletes. 
Materials & Methods 
3DUWLFLSDQWV
The sample included 444 judokas, 319 boys and 125 girls, between 9 and 15. Specifically, two age-group (9-12 year old and 13-15 years 
old) and two sex-group (boys and girl group) were considered.  
 
,QVWUXPHQWV
We used the scale translated SSI (Sport Interest and Satisfaction Scale) of Baena-Extremera et al., 2012. 
Results 
 
Descriptive analysis was performed by estimating the basic 
statistics, mean, standard deviation and number of sub-
jects. 
A reading of mean scores of the descriptive table (table 1), we note that fun, women obtained an average score of 
4’3352, and men a score of 4’1383. Regarding intentions to continue practicing judo in the future, women get a 
score of 4’2366 and 4’0201 men. In both variables the women obtain higher score than men. Women also had 
higher  mean scores in all age groups in fun and intention of practice, less perceived conflict in the group of 13 
to 15 years, where the average score was higher for men.  
 
On the other hand, a reading of mean scores of the age group (table 1), we note that fun, conflict and intentions 
to continue practicing judo in the future average score was higher in 9 to 12 years group than 13 to 15. 
 
Conclusions 
 
The results indicate that the judokas from 9 to 12 years have more fun during judo classes and although rates of 
perception of conflict are higher than the group of 13 to 15 years, the intention to continue practicing judo is also 
higher. Furthermore, the results indicate that gender girls have more fun, and the intention to continue practi-
cing judo in the future is greater, with the perception of conflict practically the same in both groups. 
 
According to this model, the fun and perception of conflict of individuals affect their levels of self-determination 
for the sport, and thus affects the intention of sport in the future. Therefore, an increasing satisfaction of psycho-
logical needs through judo, will cause greater self-determination and hence higher sports practice intentions 
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We started our work under an investigation-action structure with the objective of giving a group of patients with spinal cord injuries the opportunity to take part in a sporting activity involving physical contact. The patients had done Judo before their accidents and were in the hospital for spinal injuries in Toledo for rehabilitation. After a study of clinical viability done by the rehabilitation team at the hospital, we started to develop the project “Judo for people with spinal cord injuries”. OBJECTIVES:  Initially the prime objective of the investigation was to see if there was clinical evidence to support the suggestion of using Judo as an additional method for both the physical and social rehabilitation of people with spinal injuries rather than a scientiﬁc objective. Others objectives were as follows: • The integration of the physically handicapped by participating and enjoying physical combat sports. • Improve the self-esteem of the participant. • Help in the process of physical and social rehabilitation of the patient. • Satisfy the demand of the patients to take part in a contact sport. These objectives were seen to be fulﬁlled from the ﬁrst session as aﬃrmed by the rehabilitation services at the hospital for spinal injuries in Toledo. Just under two months from the beginning of the project, Judo was introduced as an alternative activity in the leisure time set aside for the patients. With the objective of collaborating the subjective results seen during the work sessions, an evaluative strength test was done using the Isocontrol system , evaluating aspects relating to strength resistance, maximum dynamic strength and the produc-tion of strength. In conclusion, we will summaries the diﬀerent aspects that made Judo part of the programme of alternative sports in the Hos-pital for spinal cord injuries in Toledo. -Physical condition.- There was a notable improvement in strength resistance, maximum dynamic strength and the production of strength in the Judo group in relation to a control group. (This evaluation was done with the Isocontrol system 6.0)An improvement of aerobic resistance was also noted. Fundamentally, a signiﬁcant improvement was noted in general dynamic co-ordination, evaluated using actions in the wheel-chair. …SOME OF THEM COMMENTED THAT “DOING JUDO WAS THE BEST THING THAT HAD HAPPENED TO THEM SINCE THEIR ACCIDENT”
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JUDO: A NEW ALTERNATIVE TO THE SPINAL INJURED PSYCHO-PHYSIC REHABILITATION 
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We started our work under an investigation-action 
structure with the objective of giving a group of 
patients with spinal injuries the opportunity to take 
part in a sporting activity involving physical contact. 
The patients had done Judo before their accidents 
and were in the hospital for spinal injuries in Toledo 
for rehabilitation. After a study of clinical viability 
done by the rehabilitation team at the hospital, we 
started to develop the project “Judo for people with 
spinal injuries”. 
 
INTRODUCTION 
OBJECTIVES 
Initially the prime objective of the investigation was 
to see if there was clinical evidence to support the 
suggestion of using Judo as an additional method 
for both the physical and social rehabilitation of 
people with spinal injuries rather than a scientific 
objective. 
 
Others  objectives were as follows: 
 The integration of the physically handicapped by    
participating and enjoying physical combat sports. 
Improve the self-esteem of the participant. 
Help in the process of physical and social 
rehabilitation of the patient. 
Satisfy the demand of the patients to take part in a 
contact sport. 
The 4th Poster Exhibition of Research 
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These objectives were seen to be fulfilled from the 
first session as affirmed by the rehabilitation 
services at the hospital for spinal injuries in Toledo. 
Just under two months from the beginning of the 
project, Judo was introduced as an alternative 
activity in the leisure time set aside for the 
patients. 
  
With the objective of collaborating the subjective 
results seen during the work sessions, an 
evaluative strength test was done using the system 
Isocontrol 6.0., evaluating aspects relating to 
strength resistance, maximum dynamic strength 
and the production of  strength. 
In conclusion, we will summarise the different 
aspects that made Judo part of the programme of 
alternative sports in the Hospital for spinal 
injuries in Toledo. 
 -Physical condition.- There was a notable 
improvement in strength resistance, maximum 
dynamic strength and the production of strength 
in the Judo group in relation to a control group. 
(This evaluation was done with the system 
Isocontrol  6.0) 
An improvement of aerobic resistance was also 
noted. 
Fundamentally, a significant improvement was 
noted in general dynamic co-ordination, 
evaluated using actions in the wheelchair. 
CONCLUSION 
….SOME OF THEM COMMENTED THAT “DOING 
JUDO WAS THE BEST THING THAT HAD HAPPENED 
TO THEM SINCE THEIR ACCIDENT” 
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Finite element analysis of the judo  mat systems in terms of head injury safety
Ukemi is the main precaution of the uke against the body injury during a regular judo throw. Since there exists numbers of judo technique which ﬁnalizes in diﬀerent throwing routes, there also exists a number corresponding ukemis almost for each tachi-waza technique. In all type of the ukemis, the common point is to keep the head closer to the chest as much as possible in order to protect it against an undesired shocking impact considering the ﬂexible nature of human neck. It is scientiﬁcally reported that, there is a risk of concussion or minor head injury when the force on the head exceeds 10 kN which is equal to 1 tons. This force can easily be reached in a judo throw at the time of the head impact on the tatami resulting from an uncontrolled ukemi. In order to avoid head injuries which may end up with serious results, the material properties and supporting conditions of the judo mat becomes of greater importance. In this study the shock absorption characteristics of judo mats are investigated con-sidering three diﬀerent support conditions. Finite Element Analysis (FEA) is carried out on judo mat model by using computer software SAP2000. The results show that, providing a timber platform base under the judo mat improves shock absorption capacity of the mat system and therefore decreases the probability of head injury considerably when compared to that of rigid concrete base. The main precaution against the head injury can be stated either to realize a regular ukemi; or to place timber platform under the tatami. In this poster; theoretical background of the problem, details of the FEA modelling and evaluation of the analysis results are presented.
Keywords: head injury, ukemi, judo mat, shock absorption, ﬁnite element analysis (FEA)
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INTRODUCTION
Judo is a sport discipline which coincides well with the fundamentals of biomechanics. Results and obser-
vations of the biomechanical research on judo techniques direct the coach/athlete through the right trainings DQG VSRUWLYH VXFFHVVHV+RZHYHU WKLV LVQRW WKHRQO\EHQH¿WRI WKHELRPHFKDQLFDO UHVHDUFK IRU WKH MXGR
related people. It can also help to improve the judo material quality and safety of judo trainings/competitions.
Judo throws of tachi-waza techniques can easily be overcome by the uke almost with no pain or injury; 
if a proper ukemi is realized. However, during severe trainings or at the time of competition uncontrolled XNHPLVPD\EHUHDOL]HGVXFKWKDWWKHKHDGRIWKHXNHKLWWKHPDW¿UVW7KLVPD\EHGDQJHURXVIRUWKHKHDOWK
and safety of the head when the force on the head reaches beyond 10 kN (1 tons). Unfortunately, there exist 
some traumatic examples for head injury realized in judo practice some of which even ended up with serious 
results like permanent apoplexy. In order to avoid the head injury in unintended impacts of the head to the 
judo mat, judo mat material and the mat resisting system become of great importance.
In this study, Finite Element Analysis (FEA) is carried out on 40mm, 50mm, 60mm thick judo mats (as VWDWHG LQ ,-)7DWDPL5HJOHPHQWDWLRQ UHVLVWHGE\ WKUHHGLIIHUHQWÀRRUEDVHV LQRUGHU WR LQYHVWLJDWHWKHKHDGLQMXU\VDIHW\IRUMXGRNDV7KHGHWDLOVRIWKHDQDO\WLFDOVWXG\FRPSXWHUPRGHOOLQJDQGWKHRUHWLFDO
background are presented hereby poster.
KINEMATICS AND BIOMECHANICS OF THE HEAD IMPACT
In a judo throw if the proper ukemi is realized by the uke; the outstretched arms or the legs and torso, hit WKHPDW¿UVWWKHKHDGDFFHOHUDWLRQVZLOOEHPXFKOHVV+RZHYHUDZRUVHFDVHVFHQDULRPXVWEHFRQVLGHUHGIRUWKHVDIHW\RIWKHSUDFWLFLQJFRPSHWLQJMXGRNDZKHQWKHKHDGKLWVWKHPDW¿UVW$OWKRXJKWKHERG\PDVVWRNJLVPXFKJUHDWHUWKDQWKHKHDGPDVVWRNJWKHÀH[LELOLW\RIWKHKXPDQQHFNDOORZVWKH
effective separation, on the short time scale of the head impact, of the head and neck motion. Even in the 
unlikely event of the body being in line with the head, and the impact being direct on the crown of the head, WKHQHFNZLOOEXFNOH*LOFKULVWDQG0LOOVVKRZHGXVLQJGXPPLHVZLWKUHDOLVWLFDOO\ÀH[LEOHQHFNVWKH
impact force, F, on the head was related to the head acceleration, a, and mass, m, by Newton’s Second Law:
In the experimental study ukes thrown by a black belt, 15 years of judo experienced tori through ippon-
seoi-nage; the maximum accelerations measured on half middle weight judoka of 74 kg were 351,94g, JDQGJUHVSHFWLYHO\IRUZULVWKLSDQGDQNOH3LXFFRDQG*LRYDQDGRV6DQWRV7KHUHIRUH
referring to these results one can conclude that during an uncontrolled throw and ukemi the head may be VXEMHFWHGWRKLJKDFFHOHUDWLRQVKHQFHKLJKDPRXQWRIIRUFHV9RJHOVWDWHVWKDWWKHUHLVDULVNRIFRQFXVVLRQRUPLQRUKHDGLQMXU\ZKHQWKHIRUFHRQWKHKHDGH[FHHGVN1WRQV,QWKLVVWXG\WKHPD[L-
mum dynamic force limit for the head safety at the time of head-judo mat impact is assumed to be 10 kN.
MAXIMUM DYNAMIC FORCE ON THE HEAD AND DECELERATION
,QWKHZRUVHFDVHVFHQDULRLQZKLFKWKHXNH¶VKHDGKLWWKHPDW¿UVWEHIRUHWKHUHVWRIWKHERG\WKHLPSDFW
energy at the time of head-mat impact is the product of the mass of the head, the drop height and the JUDYLWDWLRQDODFFHOHUDWLRQ7KHPD[LPXPKHDGDFFHOHUDWLRQDPD[LVUHODWHGWRWKHSHDNIRUFH)PD[RQWKHKHDGE\WKHHTXDWLRQRI1HZWRQ¶V6HFRQG/DZ$WWKHPD[LPXPIRDPGHÀHFWLRQǻ
max
, the impacting head LVPRPHQWDULO\VWRSSHGDQGVRLWVLQLWLDONLQHWLFHQHUJ\.(LVFRQYHUWHGLQWRVWUDLQHQHUJ\RIWKHIRDP7KHDUHDXQGHUWKHOLQHDUSDUWRIWKHIRUFHGHÀHFWLRQFXUYH)LJXUHLVJLYHQE\
:KHUHNLVWKHIRDPORDGLQJVWLIIQHVVZKLFKLVDOVRGH¿QHGE\PHDQVVRIPRGXOXVRIHODVWLFLW\RIMXGRPDWPDWHULDO+HQFHWKHPD[LPXPGHÀHFWLRQLVJLYHQE\
,QDGGLWLRQ 3RSRY LQYHVWLJDWHV WKHPHFKDQLFVRID IDOOLQJERG\ZKLFK LV¿QDOO\ VWRSSHGE\DQHODVWLFV\VWHP7KLVLVDQDORJRXVZLWKWKHKHDGPDWLPSDFWRIDVHYHUHXQFRQWUROOHGMXGRWKURZ7KHIRO-ORZLQJHTXDWLRQVPD\EHGHULYHGIRUWKHFDVHZKHUHDZHLJKW:LVPRYLQJKRUL]RQWDOO\ZLWKDYHORFLW\ȞDQG
is suddenly stopped by an elastic body. Fort his purpose, it is necessary to replace the external work done 
by the falling weight in the preceding derivation by the kinetic energy of a moving body, using a consistent V\VWHPRIXQLWV7KHUHIRUHVLQFHWKHNLQHWLFHQHUJ\RIDPRYLQJERG\LV:ȞJZKHUHJLVWKHDFFHOHUDWLRQ
of gravity, it can be shown that;
where;
ǻ
st
LVWKHVWDWLFGHÀHFWLRQFDXVHGE\:DFWLQJLQWKHKRUL]RQWDOGLUHFWLRQ
P
dyn
 is the dynamic force experienced by the elastic system.
W is the weight of the falling body.
Since every elastic system may be treated as an equivalent spring, the elastic spring constant, or in other 
words initial loading stiffness, of the elastic system (hereby tatami) is;
where;
k is a mechanical quantity for tatami material.
$WWKHLQVWDQWWKHVSULQJGHÀHFWVLWVPD[LPXPDPRXQWDOOHQHUJ\RIWKHIDOOLQJZHLJKWLVWUDQVIRUPHGLQWR
the strain energy of the spring.
7KLVPHDQVWKDWWKHMXGRPDWPXVWYHUWLFDOO\GHÀHFWDWWKHKHDGPDWLPSDFWSRLQWDWOHDVWZLWKWKHDPRXQWRIǻ
max
 WRGLVVLSDWH WKH LPSDFWHQHUJ\.(DQGSURYLGH WKHVDIHW\ IRUKHDG7KHHQHUJ\DEVRUEHGE\ WKH
foam is equal to the area under the loading graph above. If thicker mats a re used for high kinetic energy 
impacts, the loading stiffness must be reduced by reducing foam density, in order to keep the peak force 
lower than the injury level.
ENGINEERING MODELLING OF IMPACTS
-XGRPDWVDUHFRPPRQO\SURGXFHGE\ WKHSRO\XUHWKDQH38IRDPPDWHULDOZKLFK LVQRQKRPRJHQRXVDQGLVRWURSLFPDWHULDO%HVLGHVWKHYLVFRHODVWLFSURSHUWLHVRIWKH38IRDPVDUHDOVRFKDOOHQJLQJLVVXHVIRU
the material researchers and mat producers. Hence, there are no simple approaches (for example, assuming XQLIRUPVWUDLQIRUWKHDQDO\VLVRIKHDGLPSDFWVRQ38SRO\XUHWKDQHIRDPVDIHW\MXGRPDW7KHIRDPVDUHQRQOLQHDUZLWKUDWHGHSHQGHQWDQGYLVFRHODVWLFSURSHUWLHVVRVRPHDSSUR[LPDWLRQVPXVWEHPDGH7KH
approach is to ;
1. Carry out Finite Element Analysis (FEA) of head impacts on mats using approximation that the foam 
is a non-linear elastic (hyper elastic) material Materials behave elastically, and no dissipation of energy WDNHVSODFHDWWKHSRLQWRILPSDFWRUDWWKHVXSSRUWVGXHWRORFDOLQHODVWLFGHIRUPDWLRQRIPDWHULDOV7KH
large changes in mat geometry, as the impact proceeds, can only be considered by using FEA.7KHLQHUWLDRIDV\VWHPUHVLVWLQJDQLPSDFWPD\EHQHJOHFWHG7KHPDWUHVLVWLQJV\VWHPPD\EHLGHDOL]HG
by means of elastic springs.7KH ODWHUDO IULFWLRQ LQEHWZHHQ MXGRPDWDQG WKH UHVLVWLQJEDVH V\VWHPIRUERWK ODWHUDOSHUSHQGLFXODUGLUHFWLRQV[]FDQEHPRGHOOHGE\HODVWLFVSULQJVFRQVLGHULQJWKHFRUUHVSRQGLQJIULFWLRQFRHI¿FLHQWV7KHGHÀHFWLRQRIDV\VWHPLVGLUHFWO\SURSRUWLRQDO WRWKHPDJQLWXGHRI WKHDSSOLHGIRUFHZKHWKHUWKH
force is dynamically or statically applied. Materials behave elastically, and no dissipation of energy takes 
place at the point of impact or at the supports due to local inelastic deformation of materials.
5. Leave consideration of material viscoelasticity to later.
6. Ignore the dynamic vibrations of the system.
IJF TATAMI REGLEMENTATION
IJF has a tatami reglementation for judo mat producers in order to get an IJF approval for their judo mat 
products. According to the reglementation, the mats can be in the thickness of 40mm, 50mm, 60mm and the GLPHQVLRQVRIHLWKHUP[PRUP[PWREHXVHGLQ,-)RUJDQL]HGMXGRFRPSHWLWLRQV%HVLGHVWKHPDW
specimen should be subjected to some material and mechanical tests in order to investigate its convenience 
with the reglementation. Laboratory tests mainly related to shock absorption which is obliged to be realized LQDFFRUGDQFHZLWK(XURSHDQ6WDQGDUG1)(1,-)$FFRUGLQJWRWKHDERYHVWDWHGVWDQGDUGDQLQGHQWRULVDSSOLHGWRWKHPDWXQGHUDVSHFL¿HGPDVVDQGWKHGHÀHFWLRQRIWKHPDWQRUPDOLVHGWRWKHGHÀHFWLRQDWDVHWGLVWDQFHIRUWKHSRLQWRILQGHQWDWLRQLVPHDVXUHG
Means of applying a load of (50 ± 0,5) kg through an indentor vertically onto the mat and a means of measur-LQJWKHGLIIHUHQFHEHWZHHQWKHGHÀHFWLRQXQGHUWKHFHQWUHRIWKHLQGHQWRUDQGWKHGHÀHFWLRQDWDGLDPHWHURIPP7KHLQGHQWRUVKDOOEHPPGLDPHWHUDQGDVVSHFL¿HGLQ(1,-)7KHGHÀHFWLRQRI WKHPDW LVFRQYHQLHQWO\PHDVXUHG LQPLOOLPHWUHVE\PHDQVRID VFDOHDWWDFKHG WR WKHLQGHQWRUDQGDFLUFXODUDOXPLQLXPRUULJLGSODVWLFSODWHPPGLDPHWHUZLWKDFHQWUDOKROHPPGL-DPHWHU7KHWHVWSLHFHVKDOOEHWKHFRPSOHWHPDW7KHIDOOKHLJKWVIRUWKHLQGHQWRULVDQGPP
Potential Energy = Kinetic Energy
7KHUHIRUH WKHYHORFLW\RIDPRYLQJERG\VXEMHFWHGWRIUHHIDOO LVSURSRUWLRQDO WR WKHIDOOKHLJKWKDQG
gravitational acceleration, g.$FFRUGLQJWR,-)7DWDPL5HJOHPHQWDWLRQGXULQJWKHVKRFNDEVRUSWLRQWHVWV WKHPRYLQJLQGHQWRUZKLFK
represents the body / any part of body of the uke reaches to the following velocities at the time of mat contact.
Table 1.9HORFLW\RIWKH,QGHQWRUDWWKH7LPHRI0DW,PSDFW
&RQVLGHULQJWKHYHORFLW\SUHGLFWLRQVRI,-)7DWDPL5HJOHPHQWDWLRQLWFDQEHVWDWHGWKDWWKHPD[LPXPYHORFLW\WKDWDSDUW
RIWKHERG\FDQUHDFKDWWKHWLPHRIPDWLPSDFWLVHVWLPDWHGWREHPVHF/HW¶VPDNHDFRPSDUDWLYH¿FWLRQZLWKWKLV
QXPEHU7KHPD[LPXPYHORFLW\RIDQRXWRIFRQWUROVNLHU¶VKHDGRQSUDFWLFHVORSHLVPV$VFOLPELQJZDOOVDUHUDUHO\
KLJKHUWKDQPHWUHVWKHKHDGYHORFLW\RIDIDOOLQJFOLPEHULVXQOLNHO\WRH[FHHGPV9RJHO2QHFDQHQGXSZLWK
that the velocity of 3,43 m/sec is a conservative approximation to be reached in a judo throw and therefore the shock absorp-
WLRQWHVWSURFHGXUHRI,-)7DWDPL5HJOHPHQWDWLRQFDQEHVWDWHGWREHUHDVRQDEOH
8VLQJWKHYHORFLW\YDOXHVGH¿QHGLQTable 1 and Eq.4WKHPD[LPXPGHÀHFWLRQRIHODVWLFV\VWHPKHUHE\MXGRPDWLV
FDOFXODWHG UHJDUGOHVVRIPDWPDWHULDOSURSHUWLHV7KLVDOORZV WKH UHVHDUFKHU WR LQYHVWLJDWH WKHPDWHULDOSURSHUWLHVZKLFK
FRLQFLGHZHOOZLWKWKHǻPD[UHTXLUHPHQWV6LQFHWKHPDVVRIKXPDQKHDGLVVWDWHGWREHLQEHWZHHQNJE\9RJHO
ǻ
max
 is to be calculated for 4 kg, 5 kg and 6 kg of masses. It should be underlined that; at the time of impact, the contact 
SRLQWRIKHDGRQWKHPDWVKRXOGYHUWLFDOO\GHÀHFWDWOHDVWZLWKWKHDPRXQWRIǻ
max
 for the head safety and successive shock 
DEVRUSWLRQRIPDWPDWHULDO7KHUHIRUH WKH WDEXODWHGǻ
max
 in Table 2 FRQVWLWXWHV WKHYHUWLFDOGHÀHFWLRQ OLPLWV IRU IXUWKHU
)($DQDO\VLVRIMXGRPDWV\VWHPV,QWKHHYDOXDWLRQRI)($DQDO\VLVUHVXOWVWKHZRUVHFDVHǻ
max
 value for m= 6 kg mass 
is considered to be the head injury limit.
Table 2. 'HÀHFWLRQ9DOXHVIRU9DU\LQJ+HDG0DVVDQG9HORFLWLHV
FINITE ELEMENT COMPUTER MODEL OF JUDO MAT SYSTEM
In order to investigate the safety of judo mat against head injuries at the force limit of 10 kN, a computer PRGHORI[PRIMXGRPDWLVFUHDWHGLQ6$3¿QLWHHOHPHQWDQDO\VLVVRIWZDUH7KLVSURGXFWLVPDLQO\
preferred by structural engineers for analysis and design of the structural systems. From structural engineer-LQJSRLQWRIYLHZDMXGRPDWORFDWHGRQDUHVLVWLQJÀRRUV\VWHPFDQEHLGHDOL]HGDVWUXFWXUDOV\VWHPWKDW
should mainly resist the impact forces of judo throws.
Model Geometry and MaterialP[PRID VLQJOH MXGRPDW LVPRGHOOHGZLWK WKH VRIWZDUHXVLQJ VROLGHOHPHQWV7KHDQDO\VLV LV FDU-ULHGRXWIRUWKHYDU\LQJPDWWKLFNQHVVRIPPPPPPDVWKHVSHFL¿HGWKLFNQHVVLQ,-)7DWDPL5HJOHPHQWDWLÕQ,-)-XGRPDWVDUHFRPPRQO\SURGXFHGIURPSRO\XUHWKDQH38IRDPPDWHULDO7KHPRGXOXVRIHODVWLFLW\RIWKH38IRDPPDWHULDOVXVHGIRUPDWSURGXFWLRQLVVWDWHGWREHLQEHWZHHQ±03DZKLFKGLUHFWO\GHSHQGV
on the foam density. As the foam density increases so does the modulus of elasticity. In the analysis, four dif-IHUHQWIRDPPDWHULDOZLWKWKHPRGXOXVRIHODVWLFLW\RI03D03D03DDQG03DDUHFRQVLGHUHG
together with their corresponding unit weights. A general view of computer model is presented in Figure 3.
Figure 3. General View of Judo Mat FEA Computer Model
Support Conditions Under Judo Mat7KHVXSSRUWFRQGLWLRQVRI MXGRPDW LVRQHRI WKHPDLQSDUDPHWHUVRI WKLVVWXG\7KHHIIHFWRI WKH ORDG
resisting system under judo mat is estimated to effect the shock absorption capacity of the judo mat in WHUPVRIKHDGLQMXU\VDIHW\,QWKHPHDQWLPHWKHUHH[LVWVFRPPRQO\WKUHHW\SHRIORDGUHVLVWLQJÀRRUW\SHV
for judo mats as follows:
1. Judo mat is layered directly onto the FRQFUHWHÀRRUEDVH (Figure 4-aKWWSJURQJDUFRP-XGR PDW LV OD\HUHG RQWR D VHFRQGDU\ OD\HU FRQVLVWLQJ RI ROG UXEEHU YHKLFOH WLUHV (Figure 4-b; 
www.judoamerica.com)
3. Judo mat is layered onto a timber platform (Figure 4-c; www.judoinfo.com)
Figure 4. Commonly Used Resisting Floor systems for Judo Mat Layers
All three types of resisting system was considered in the FEA computer model separately. In the model, the VXSSRUWFRQGLWLRQVDUHLGHDOL]HGDVSURYLGHGLQ)LJXUH7KHFRQFUHWHEDVHLVDVVXPHGWREHULJLGDQGYHUWLFDO
displacement is constrained. Rubber tire and timber platform resisting systems are idealized by linear springs 
with appropriate spring stiffnesses. Moreover, the lateral resisting effects under the judo mat is simulated by VSULQJVDVZHOO7KHPHQWLRQHGVSULQJVWLIIQHVVYDOXHVDUHDVVLJQHGFRQVLGHULQJWKHFRUUHVSRQGLQJIULFWLRQFRHI¿FLHQWVLQEHWZHHQMXGRPDWDQGEDVHV\VWHPPDWHULDO
Figure 5. ,GHDOLVDWLRQRI-XGR0DW±5HVLVWLQJ%DVH6\VWHPV
Loading on the Judo Mat
Head injury limit of 10 kN is applied to the judo mat at the center point of the mat model as a single 
concentrated load. When the dimensions of the human head is considered, it is thought that the application 
of concentrated load as a preference to distributed surface load does not created big errors in the analysis 
results and stress distribution on the mat. A close view of point loading that simulated the head injury level 
is provided in Figure 6.
Figure 6. Impact Load on Judo Mat (the number is for N unit)
ANALYSIS RESULTS
)LQLWHHOHPHQWDQDO\VLVRI MXGRPDW V\VWHPDUHFDUULHGRXW IRUGLIIHUHQW38IRDPPDWHULDOVPDW WKLFN-QHVVDQGVXSSRUWLQJEDVHV\VWHPV ,QDOODQD\VLV WKHYHUWLFDOGHÀHFWLRQRI MXGRPDWDW WKH ORDGLQJSRLQWLV UHFRUGHG7KLV YDOXH LV FRPSDUHGZLWK WKH KHDG LQMXU\ GLVSODFHPHQW OLPLW RI PP$OO UHVXOWV DUHWDEXODWHGLQ7DEOH%HVLGHVWKHYHUWLFDOFRPSUHVVLYHVWUHVVHV6DWWKHORDGLQJSRLQWLVDOVRUHFRUGHG
and used for investigations.
Table 3. FEA Analysis Results
7KH WHVW UHVXOWV DUH DOVRSUHVHQWHG LQJUDSKLFDO IRUPDW IRU DQ HDVLHU DQGYLVXDO HYDOXDWLRQ ,Q)LJXUHDQG)LJXUHJUDSKLFDOUHSUHVHQWDWLRQRIDQDO\VLVUHVXOWVDUHSUHVHQWHG$OVRYHUWLFDODQGKRUL]RQWDOVWUHVV
distribution of 40 mm thick mat with 75 Mpa of modulus of elasticity is presented in Figure 9 as an example 
for stress distribution.
Figure 7.(IIHFWRI0DW7KLFNQHVVRQ+HDG,QMXU\6DIHW\
Figure 8. Effect of Supporting Base system on Head Injury Safety
Figure 9.6WUHVV'LVWULEXWLRQVIRUW PP7KLFN0DWDWWKH7LPHRI,PSDFW/RDGLQJ
EVALUATION OF ANALYSIS RESULTS
Analysis results are mainly evaluated by means of vertical displacement of impact load point on the mat. 
Since, the head injury displacement limit is stated to be 6,9 mm and less, the obtained results are compared 
with this number. In case of 40 mm thick mat, concrete supporting base does not provide the safety against 
head injury while the others are enough for head safety. In case of 50 mm thick mat, similarly the concrete EDVHVHHPVWREHLQDSSURSULDWHIRUKHDGLQMXU\SURWHFWLRQUXEEHUWLUHEDVHLVQRWVXI¿FLHQWIRUWKHPDWVPDGHRIIRDPKDYLQJDPRGXOXVRIHODVWLFLW\WREHKLJKHUWKDQ03DDQGWLPEHUSODWIRUPLVJRRGHQRXJKIRU
safety of head injury. In case of 60 mm thick mat, concrete base is still unsafe by means of head protection. 
Rubber base provides danger for head injury if the mate is made of material having a modulus of elasticity to EHKLJKHUWKDQ03DZKLOHWKHVLWXDWLRQLVWKHVDPHIRUWLPEHUSODWIRUPEDVHIRUWKHPDWPDWHULDOKDYLQJDPRGXOXVRIHODVWLFLW\KLJKHUWKDQ03D$VFDQEHSUHGLFWHGZKHQWKHYHUWLFDOGLVSODFHPHQWLQFUHDVHVVRGRHVWKHFRPSUHVVLYHVWUHVVDWWKDWSRLQW7KLVLVREYLRXVVLQFHWKHIRDPPDWHULDOGHÀHFWVWKLVPHDQVWKDWWKHSRURXVVWUXFWXUHRI WKHPDWHULDOFRPSUHVVHV7KHUHIRUH WKHFRPSUHVVLYHVWUHVV UHVXOWVFRLQFLGHVZHOOZLWKWKHPDWHULDOEHKDYLRXU7KLVPD\EHWDNHQDVDQLQGLFDWRURIWKHUHOLDELOLW\RIWKHPRGHODQGDQDO\VLV
By another point of view, concrete base provides unsafe solutions for all thickness of mats. Rubber tire EDVH LV¿QHIRUPPWKLFNPDWDQGQRWJRRGHQRXJKIRURWKHU WKLFNQHVVHVRIPDWVKDYLQJPRGXOXVRIHODVWLFLW\WREHKLJKHUWKDQ03D7LPEHUSODWIRUPEDVHGRHVQRWSURYLGHKHDGLQMXU\VDIHW\IRUWKHPPWKLFNPDWPDGHRIPDWHULDOKDYLQJPRGXOXVRIHODVWLFLW\KLJKHUWKDQ03D7KHPRGXOXVRIHODVWLFLW\FDQEHDVVXPHGDVDQLQGLFDWRURIKDUGQHVVRIWKHPDWIRUQRQWHFKQLFDOSHRSOH7KHUHIRUHLIWKHWKLFNQHVV
of the mat increases the softer mat material should be preferred.
Figure 8 provides the stress distributions of 40 mm thick mat. It is observed that, at the point of impact load 
of 10 kN, the vertical and horizontal stresses are all in compression at reach their maximum value relying in WKHUDQJHRI±03D$VWKHUXEEHUWLUHEDVHEHFRPHVÀH[LEOHWKHVWUHVVGLVWULEXWLRQRQWKHPDWXSSHUVXUIDFHWXUQVLQWRWHQVLOHVWUHVVHV7KLVVKRXOGEHFRQVLGHUHGLQFDVHRIPDWHULDOVHOHFWLRQIRUPDWVXUIDFH
cover to provide enough tearing strength in order to avoid any tears on the mat surface due to tensile stresses.
CONCLUDING REMARKS
Life safety and health is the most important issue in human life. Judo is a dynamic sport and philosophy 
which basically targets not to injure the opponent. Besides, the necessary precautions must be undertaken GXULQJMXGRSUDFWLFHDQGFRPSHWLWLRQV7KLVVWXG\LVFDUULHGRXWIRUHYDOXDWLRQRIWKHPDWSURSHUWLHVE\PHDQVRIKHDGLQMXU\DWWKHWLPHRIXQLQWHQGHGKHDGPDWLPSDFWV7KHIROORZLQJFRQFOXGLQJUHPDUNVUHODWHGWRKHDG
injury protection during a judo practice can be stated considering the analysis results. /D\HULQJMXGRPDWGLUHFWO\RQWRWKHFRQFUHWHÀRRUEDVHVKRXOGEHDYRLGHGDVSRVVLEOHDVLWFDQ
- Rubber tires can be used as a base level under the judo mat considering the hardness of the mat material. 7LPEHUSODWIRUPEDVHVHHPWRSURYLGHWKHEHVWVROXWLRQIRUWKHVDIHW\RIKHDGLQMXULHV,-)UHTXLUHVWLPEHUSODWIRUPIRU,-)HYHQWVDVDYHU\JRRGSUHFDXWLRQIRUKHDGLQMXULHV7KLVFDQEHHQODUJHGHYHQIRUVPDOOHU
scale competitions.
- If the mat is to be layered onto a timber platform, the tearing strength of the mat covering material EHFRPHVRIJUHDWHULPSRUWDQFH7KLVVKRXOGEHWDNHQLQWRFRQVLGHUDWLRQGXULQJPDWVHOHFWLRQ )LQDOO\LWFDQEHPHQWLRQHGWKDWMXGRKDVWKHEHVWSUHFDXWLRQDJDLQVWKHDGLQMXULHVE\XNHPLV6RGXULQJ
the teaching phase of ukemi special attention must be given.
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ABSTRACT
8NHPLLVWKHPDLQSUHFDXWLRQRIWKHXNHDJDLQVWWKHERG\LQMXU\GXULQJDUHJXODUMXGRWKURZ6LQFHWKHUHH[LVWVQXPEHUVRIMXGRWHFKQLTXHZKLFK¿QDOL]HVLQGLIIHUHQWWKURZLQJURXWHVWKHUHDOVRH[LVWVDQXPEHUFRUUHVSRQGLQJXNHPLVDOPRVWIRUHDFKWDFKLZD]DWHFKQLTXH,QDOOW\SHRIWKHXNHPLVWKHFRPPRQSRLQWLVWRNHHSWKHKHDGFORVHUWRWKHFKHVWDVPXFKDVSRVVLEOHLQRUGHUWRSURWHFWLWDJDLQVWDQXQGHVLUHGVKRFNLQJLPSDFWFRQVLGHULQJWKHÀH[LEOHQDWXUHRIKXPDQQHFN,WLVVFLHQWL¿FDOO\UHSRUWHGWKDWWKHUHLVDULVNRIFRQFXVVLRQRUPLQRUKHDGLQMXU\ZKHQWKHIRUFHRQWKHKHDGH[FHHGVN1ZKLFKLVHTXDOWRWRQV7KLVIRUFHFDQHDVLO\EHUHDFKHGLQDMXGR
throw at the time of the head impact on the tatami resulting from an uncontrolled ukemi. In order to avoid head injuries which may end up with serious results, the material properties and supporting conditions of the judo mat becomes of greater importance. In this study the shock absorption characteristics of judo mats are investigated FRQVLGHULQJWKUHHGLIIHUHQWVXSSRUWFRQGLWLRQV)LQLWH(OHPHQW$QDO\VLV)($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This study is aimed at doing a comparative technical research to present the very similar-even the same techniques of judo and wrestling. Judo is an important sport for Turkish Olympic Sport History such that the ﬁrst Olympic medal won by the Turkish women athletes came from judo, the ﬁrst Olympic gold medal other than wrestling and weightlifting is also from judo. On the other hand, wrestling is one of the most popular and favorite individual sports in Turkey. Turkey has remarkable success in Olym-pic wrestling. Both sports have philosophy which is very similar to each other. However, this is not the unique similarity of both sports. There exist a number of common techniques of judo and wrestling. These common points of both sports have been creating sympathy and attention in between the practitioners and spectators of both sports in Turkey. In a lot of Turkish families, it is common to observe competitive judoka and wrestler sisters/brothers who have been oriented to both sports; generally due to initial traditional wrestling interest of parents. This is a sociological sportive phenomenon to be further investigated. Brief in-formation about the common techniques of judo and wrestling are given and some of these techniques are hereby presented.
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 Training principles can be tailored to the 
needs of verification of the effects of 
contemporary training that typically occurs in 
three blocks (accumulation, transmutation 
and realization [1,2], in which competitive 
readiness might be signalled by the results 
recorded during fitness tests [3]. Temporal 
test structure [4,5] and typical technique 
used in judo-specific test reminds that of 
competitive fighting [6,7]. Therefore, the 
researchers considered Special Judo Fitness 
Test (SJFT) for their experiments as an 
evaluation instrument, without neglecting 
metabolic responses to judo-specific effort 
[8-15]. Sikorski [16] argued that Ä%HFDXVH of 
intermittent effort of high intensity, anaerobic 
glycolysis is mostly observed in judo elite 
athletes engaged in a FRQWHVW´.  
 An answer to the following question: 
How will modification of throwing method 
affect changes in SJFT results, heart rate 
and lactic metabolic response in athlete?  
  
Heart rate (HR) during and after SJFT was 
monitored by the portable Meta Max 3B device 
(made in Germany). This device produces 
acceptably stable and reliable results [17]. The 
decay in HR during passive recovery time was 
determined from the data recorded after SJFT. 
Lactate (La) was measured in blood 
arterialized from earlobe before, directly 
before the exercise and next after the end of 
SJFT (1st minute), in 4th and 8th minutes of 
recovery. Blood samples were processed by 
reagents made by EKF Diagnostics (EKF, 
Germany) and the Biosen S-line lactate 
analyser (EKF Germany) to determine blood 
lactate concentrations. A case study of HR 
decay and La concentration was presented in 
consideration of modelling of the HR decay 
line during recovery after SJFT. A 
monoexponential model was used. 
 
 
 
2ULJLQ 9.0 Pro Data Analysis and Graphing 
Software was employed.  
 The project was positively approved by 
the Research Bioethics Commission at the 
Regional Medical Chamber. The judoka at 
international competitive level and his coach 
were familiarized with the aim of the tests. 
SJFT tests were carried out according to the 
instruction [5] in competitive period. On the 
first day, the SJFT protocol focused on 
performing one-shoulder throw Ippon-seoi-
nage technique in repetitive throwing 
practice (subscript RT) in which receivers 
are actually thrown, while on the second day, 
the solo practice Tandoku-renchu (subscript 
TR) was performed. Both performances were 
videotaped and the throws performed were 
counted. Index value of SJFT was calculated 
according to the following equation: 
 
 
e-mail: wtsterko@cyf-kr.edu.pl 
  
 Testee judo athlete (66 kg, 180 cm, international competitive level) performed 6+12+10 versus 8+13+13 throws in 
consecutive periods of SJFT variants  RT vs. TR, respectively. His Index in both SJFT variants was 12.5 vs. 10.2, 
respectively. A typical HR (bpm) response kinetics for both RT and TR SJFT variants performed by this judoka is 
represented by a multiple X-Y plots (Fig. 1). During an exercise performed by this person for both test variants in the 
segment A of SJFT (1-15 s) heart rate was 150 bpm, whereas in the first interval (15-25 s) HR rose to 184 bpm (in RT 
variant) and 162 bpm (in TR variant).  In segment B (25-55 s), HR in RT variant was maintained at the level of 184 bpm 
and, in variant TR, it increased from 163 to 184 bpm. During the second interval (55-65 s) the HR in both test variants 
remained at the same level (184 bpm). In segment C, HR rose to 193 bpm for RT variant and to 184 bpm for TR variant. 
In this case, HR measured directly after the exercise was higher after RT variant compared to TR (see vertical line on 
Fig.1).  After one minute of rest, HR value decreased to 158 and 144 bpm, respectively. The fast-phase of recovery was 
shorter in TR variant (45 sec) than in RT variant  (90 sec) of SJFT. At the time of completion of the fast phase, HR 
reached 148 bpm for TR variant and 140 bpm for RT variant. Furthermore, La levels measured in 1st, 4th and 8th 
minute of the recovery was changed in RT variant vs. TR, reaching 11.11, 11.72, 14.01 PPROāO^-1 vs. 12.15, 12.43, 11.63 
PPROāO^-1, respectively.   
 (1) Changes in the throwing method in Ippon Seoi-nage improved the performance in Tandoku-renchu 
method SJFT variant. The athlete performed the majority of work during this variant using their lower limbs, whereas 
the throws, although with higher number, were repeated without the resistance caused by Uke in RT SJFT; (2) 
Performing the throws with Uke from lower weight categories might promote development of the speed.  
. 
 [5] http://www.archbudo.com/text.php?ids=252        
Meanings: y0 = offset, x0 = center,  
A1 = amplitude, t1 = decay constant
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Fig. 2. HR decay after  SJFT 
RepetitiveThrows variant 
Fig. 3. HR decay after  SJFT 
Tandoku-renshu variant 
Y (right axis) ± bpm  
for TR variant  
Y (left axis) ± bpm  
for RT variant  
Fig. 1. HR 
responses 
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Poster presentation rulesApril 25th 2013Budapest, Hungary
4th POSTER EXHIBITION OF RESEARCH
All sessions will consist of presentations of scholarly works related to any aspect of judo. Such areas may include, but are not limited to, topics related to the sport aspect of judo, including exercise physiology, strength and conditioning, sport psychology, injury rehabilitation, rest and recovery, nutrition, and the like. Topics may also include any area of judo his-tory, philosophy, culture, or values as well. The audience will be mixed and include, academ-ics, coaches, oﬃcials and the wider judo family. Pre-senters, please bear this in mind when communi-cating your research. Proposals for the Poster presentation will be consid-ered for inclusion in the program if they are received by the date speciﬁed below. The ﬁnal schedule shall include proposals accepted for presentation.The European Judo Union is pleased to announce that it will present awards to at least three outstand-ing posters based on originality, methodology, quality, clarity, and contribution to judo. 
Conditions of Participation 
Any researcher involved in scientiﬁc studies of judo may submit a proposed abstract of a poster for con-sideration.Posters will be selected for display in the competi-tion venue at the European Championships on the following days, at the EJU Congress and during the Education Seminar.The participants also accept to give to the EJU the rights to publish their posters on the EJU web-site and in the poster book. 
Rules for Participation
1. A scientiﬁc poster from a University can be pre-sented at the EJU Poster Exhibition, covering any discipline connected to judo teaching and coach-ing areas.
2. Only authors from EJU countries will be admitted to the prize competition.
3. Scientiﬁc Posters by groups (minimum three au-thors) with only one author outside EJU countries will be admitted to EJU Prize competition.
4. Only one poster per author or group will be ad-mitted to the prize competition.
5. If more than one poster is presented by the same author or group, the extra posters will be exhibited outside prize competition. (In this case, the author should identify which poster will be exhibited for the prize competition).
6. Every author or Group must send to the EJU Commission one Abstract of 300 words, a PDF copy of the poster for the Presentation Journal.
7. All the participants from EJU countries will be awarded an EJU participation certiﬁcate.
8. If the work of a Group or researcher outside EJU, are worthy of attention, they could be awarded a special distinction diploma by the EJU Commission.
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These Participation Rules will be published (for the authors’ information) on the EJU site before the ex-hibition.The Prize money will be awarded to develop future research or to buy scientiﬁc instrumentations for fu-ture research in the Judo Knowledge ﬁelds.The results of these researches will be published by the Didactic Commission on the EJU site.The Awards for the three winners will be remitted to the manager of each project:
1st place:  1500€2nd place: 1000€3rd place:   500€
Instructions for Submitting a Proposal for Poster Presentation 
The European Judo Union Education Commission informs you that in 2013 there will be no poster pres-entation by the researchers on the spot of the exhibi-tion. To be considered, participating researchers have to submit for presentation, before the 16th of March 2013: Poster Presentation Proposal Cover Sheet and Indi-vidual Presentation Abstract (300 words), using the attached form only.Poster in PDF in 60x80cm, High Deﬁnition format
Submission Instructions 
Abstracts should be submitted in English. This will be the oﬃcial language for all posters. Information must be input directly into the forms provided and sent, by the speciﬁed deadline, via email attachment to 
headoﬃce@eju.net and international@ﬀjudo.com 
or by post to the address of the EJU Head oﬃce. 
Evaluation Criteria
Elements of Poster Composition - Assessment Con-tinuum (high to low)
I QualityPlease score each item on a 1 - 3 scale, with 1 = mar-ginally adequate, and 3 = excellent
Quality
Low (1) High (3)
Legibility (adequate font size, quality 
of printing, etc.)
1 2 3
Materials (materials create  
a polished presentation)
1 2 3
Overall visual appeal  
(layout of text & figures)
1 2 3
II. Technical Content
Please score each item as indicated [1 - 5 scale, with 1 = marginally adequate, and 5 = excellent; or select Yes/No for items thusly rated].
Technical Content
Low (1) High (5)  
Title (Effectively highlights the poster’s 
subject matter)
No = 0,  
Yes = 1
Topic Relevance (Research relevance 
for Judo world )
1 2 3 4 5
Originality (Innovation in judo Teach-
ing or Coaching area)
1 2 3 4 5
Scientific Methodology (Clear outline 
of procedures: Original / best Prac-
tice)
1 2 3 4 5
Results (Adequate summary of findings)
No = 0,  
Yes = 1
Transferability (How will be the  
research applied to Teaching or 
Coaching area
1 2 3 4 5
Tables & Figures (Effectively communi-
cate key facts )
1 2 3 4 5
Conclusions/Future Directions  
(Adequate findings and interesting  
future evolution)
1 2 3 4 5
These Evaluation Criteria would be published (for the authors knowledge) on the EJU site before the exhi-bition.
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Previous years laureates
1st placeInfrared thermography-calorimetric quantitati on of energy expenditure in biomechanically  diﬀerent types of judo throwing techniquesCarl De Crée, Italy 
2nd placeAnalysis of the diﬀerences in explosive strength, power and resistance of explosive strength  indicators, in senior and junior judokasLuís Monteiro, Portugal 
3rd placePersonality traits of coaches, referees and judokas vs. accuracy of evaluation of selected  judo actions based on video analysisJan Supinski, Poland
1st placeAnalysis of diﬀerences in tensiomyographic (TMG) indicator variation in high-performance  judoists, as inﬂuenced by the presence or absence of pre-competition dehydrationDr. Garcia Garcia, Jose M., Spain 
2nd placeDevelopment and implementation of new methods for the analysis of technical-tactical  actions in judoRoland Oswald, Hans-Dieter Heinisch, Jens Heinrich, Germany 
3rd placeEﬀect of coordination motor abilities on ﬁghting method and sport level in cadet judo contestantsGrzegorz Lech, Stanisław Sterkowicz, Janusz Jaworski, Robert Krawczyk, Poland
1st placeThe acute eﬀect of exercise on oxidative stress biomarkersTRIVIC Tatjana, Serbia
2nd placeCauses and types of injuries during Ippon-Seoi-Nage throwRUKASZ Wojciech, Poland
3rd placeLateralization eﬀect on technical and tactical behavior considering results of judo ﬁghtsSTERKOWICZ Stanislaw, Poland
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